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APPEAL BRIEF 

Sir: 

This appeal brief is being filed in response to the 
final rejection that was mailed July 1, 2009. 

(i) R&al party in interest. The real party in interest is 
Edoardo Lossa S.p.A. 

(ii> .Related appeals and interferences. There are no 
known related appeals or interferences . 

(iii) Status of claims. Claims 1, 3, 4, 7, 9, 10, 13 and 
19 were rejected under 35 U.S.C, §103 (a) ; claims 1, 3, 4, 
6, 7, 9, 10, 13, 14 and 17-27 were rejected under 35 
U.S.C.§112 f first paragraph as failing to comply with the 
enablement requirement and claims 14, 17, 18, and 20-27 
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were rejected under 35 U.S.C.§112, second paragraph., as 
being indefinite. 

(iv) Status of amendments. There are no unentered 
amendments . 

(v) Summary of claimed subject matter. Claim 1 points out 
a water vaporization distribution plant having a feeding 
collector (13) and nozzle-holder ramps (15) equipped with 
a series of vaporization nozzles (14). The collectors 
have first tighteners (18) for assembly and blockage of 
the nozzle-holder ramps (15) to the collector (13). 
Second tighteners (24) are provided for assembly and 
blockage of the vaporization nozzles (14) to the nozzle- 
holder ramps (15) . The nozzle-holder ramps (15) have a 
square or rectangular section, and the vaporization 
nozzles (14) are positioned on the nozzle-holder ramps 

(15) using a shaped blocking element. 

Claims 3 and 4 are dependent on claim 1 and point out 
embodiments of claim 1 where the feeding collector 13 
has a series of side openings (23) for inflow feeding of 
water into the nozzle holder ramps 15 and where the side 
openings (23) are arranged at a distance and at a 
constant pitch from one another. 

Claim 6 is dependent on 1 and points out an embodiment of 
claim 1 that is made of corrosion resistant materials and 
claims 7 and 10 are dependent on claim 1 and claim 9 is 
dependent on claim 7. These claims point out embodiments 
where the nozzle holder ramps (15) have opening for 
housing and fixing the vaporization nozzles (14) and 
where the nozzle holder ramps (15) have threads sections 
on an end for closure of the nozzle holder ramp while 
claim 10 points out an embodiment where the tighteners 
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have a side feeding hole for passage of water. 

Claim 13 is dependent on claim 1 and 14 is dependent on 
claim 13- These claims recite that the tighteners are 
made of corrosion resistant materials and optionally 
have work tolerance that are resistant to the expected 
operating pressures and higher than 50bar. 

Claim 17 is dependent on claim 1 and it points out a 
particular embodiment of the shaped blocking element 
which is U-shaped, and is fixed at a base inside an 
indentation of a hexagonal head of the second tighteners 
and also includes curved tighteners. 

Claim IB is dependent on claim 1 and it points out an 
embodiment of the shaped blocking element having an 
insertion hole for the vaporization nozzle (14) and a 
tongued terminal part that is inserted and blocked by 
folding in a slit in a second blocking element that is 
perforated and fixed on the second tighteners. 

Claim 19 is an independent claim which combines claims 1, 
10 and 13. 

Claim 20 parallels claim 14 except that claim 14 is 
dependent on claim 1 and claim 20 is dependent on claim 
19. 

Claim 21 parallels claim 17 except that claim 17 is 
dependent on claim 1 and claim 21 is dependent on claim 
19. 

Claim 22 parallels claim 18 except that claim 18 is 
dependent on claim 1 and claim 22 is dependent on claim 
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19. 

Claim 23 is an independent claim that is a combination of 
claims 1 and 17. 

Claim 24 is dependent on claim 23 and it is a combination 
of claims 23 and 10. 

Claim 25 is dependent on claim 23 and points out that the 
second tighteners are made of corrosion resistant steel. 

Claim 26 is dependent on claim 25 and it adds a 
recitation that the first and second tighteners are made 
of corrosion resistant steel by a turning, perforating 
and threading operation. 

Claim 27 is dependent on claim 2 3 and it points out an 
embodiment of the shaped blocking element having an 
insertion hole for the vaporization nozzle (14) and a 
tongued terminal part that is inserted and blocked by 
folding in a slit in a second blocking element that is 
perforated and fixed on the second tighteners. 



(vi) Grounds of rejection to be reviewed on appeal* The 
following rejections are being presented for review on 
appeal : 

I: Should claims 1, 3, 4, 6, 7, 9, 10, 13, 14 and 17-27 
be rejected under 35 U.S.C.§112, first paragraph as 
failing to comply with the enablement requirement? 

II: Should claims 14, 17, IS, and 20-27 be rejected 
under 35 U.S.C.§112, second paragraph, as being 
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indefinite? 

Ill: Should claims 1, 3, 4, 7, 9, 10, 13 and 19 be 
rejected under 35 U. S . C . §103 (a) as unpatentable over 
Weeth in view of Siegler? 
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( vii ) Argument . 

I Claims 1, 3, 4, 6, 7, 9, 10 , 13, 14 and 17-27 should 
not be rejected under 35 U.S.C.§112, first paragraph as 
failing to comply with the enablement requirement 

In the final rejection, the Examiner stated that the 
specification fails to teach "expected operating 
pressures" and that this term was used in claim 14 and 
20 . 

The text of claim 14 is as follows: 

14. The water vaporization 

distribution plant according to claim 13 f 
characterized in that said first tighteners 
and second tighteners (18, 24) are made of 
corrosion resistant steel by means of 
turning, perforating and threading 
operations, with work tolerances resistant 
to expected operating pressures and higher 
than 50 bar. 

The specification discloses that the claimed 
vaporization water distribution plant is for use in the 
feeding of gas turbines (pagel, line 10) . This 
information may be used by the skilled worker in the art 
to select the proper materials and to understand what 
pressure will be encountered by the apparatus in the 
environment in which it is to be used. In addition to the 
information about the environment of use, the 
specification at page 7, lines 9-11, discloses that the 
apparatus should be "resistant to fluid circulation . « , 
within a pressure range preferably of 70-120 bar". The 
present invention is not directed to the selection of a 
critical pressure and sufficient information was given in 

6 



PAGE 8(48 * RCVD AT 8/28/2009 4:32:11 PM [Eastern Daylight Time) * SVR:USPTO-EFXRF-5/15 * DNIS;2738300 * CSID:12123028998 * DURATION (mm-s$):15-32 



08/28/2009 16:27 12123028998 



HEDMAN COSTIGAN PC 



PAGE 09/48 



the specification to enable one skilled in the art to 
determine/ without the exercise of inventive faculty, the 
"expected operating pressures". For these reasons, it is 
requested that this ground of rejection be withdrawn. 

In the final rejection, under the section where 
claims 1,3,4,6.7,9, 10, 13, 14, 17-27 were rejected, the 
Examiner stated that: 

Applicant argues that Weeth and Siegler do 
not disclose "vaporization nozzle" because 
they do no (sic) use the term 
"vaporization." Weeth and Siegler both 
disclose spray nozzles. Applicant's 
vaporization nozzle appears to be nothing 
more than a spray nozzle. In light of 
applicant's argument, it is uncertain how 
to interpret "vaporization nozzle. 

* * + 

Applicant is required to provide an 
interpretation that should be given to the 
term "vaporization nozzle" 

Based on the Examiner's comments and the heading 
under which the comments were made, it is assumed that 
the claims have been rejected for lack of enablement 
because of the term "vaporization nozzle". The two common 
English words "vaporization" and "nozzle" have well known 
meanings, Webster's New World Dictionary (1988) at page 
147 6 sftates that the term "vaporization" is a noun having 
the meaning of "vaporize" which is defined "to change 
into vapor, as by heating or spraying". The term "nozzle" 
is defined by Webster's New World Dictionary (1988) at 
page 929 as "a spout at the end of a hose, pipe, bellows 
etc by which a stream of liquid or gas may be directed 
and controlled. 

In the patent literature, the term "vaporization 
nozzle" is used to describe devices that transform a 

7 
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liquid into a vapor. Evidence of this use is found in 
U.S. 4, 671,461 where at col. 3, line 17, the term 
"vaporization nozzle" is used and in WO2009/078293A1 
where the term "vaporization nozzle" is used to describe 
the vaporizing element in a liquid material vaporizing 
apparatus . 

In the present application, at page 8, line 2 4 , 
the term "vaporization nozzle 14" was set forth and the 
term was also set forth in original claim 3. In addition, 
at page 10, beginning at lines 24 and continuing to page 
11, line 14 the following disclosure was made of the 
structure of the applicant's "vaporization nozzle". 

FIG. 6 shows an. assembly section of the 
nozzle 14 of the nozzle-holder ramp 15 in 
which there is a shaped blocking element 41 
which guarantees a safe positioning of th.e 
nozzle. In particular, this element 41 is 
U-shaped, it is fixed in its base 42 inside 
a hollow housing 43 situated in the 
hexagonal head 44 of the tightener 24, and 
comprises curved elements 45 at its free 
ends, suitable for being hooded to a plate 
46 integral with the nozzle 14. 

PIGS. 7a, 7b and 7c show an assembly 
section of the nozzle 14 of the nozzle- 
holder ramp 15 in a further embodiment. 

[0059] In particular, in this further 
example, there is an assembly section of 
the nozzle 14 of the nozzle-holder ramp 15 
by means of the elements illustrated in 
plan of FIGS- 7b and 7c. In particular, a 
first blocking element 141 has an insertion 
hole 4 9 for withholding the nozzle 14 in 

8 
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direct contact with the cylindrical shaped 
body 28. A tongued terminal part 47 is 
inserted and blocked, by folding, in a slit 
5 0 situated in a second blocking element 
48, perforated in the centre, which is 
fixed on the tightener 24. Furthermore, the 
blocking of the tightener 24 is also 
obtained on the hexagonal head 44 by the 
folding of a portion of the edge 4 8a of the 
blocking element 48. 

The quoted section of the specification provides a 
full and enabling disclosure of the applicants 
"vaporization nozzle". One skilled in this art would 
readily recognize the purpose of the "vaporization 
nozzle" as described by the applicant is to vaporize or 
change a liquid into a vapor. This concept excludes a 
nozzle that sprays water as such a nozzle is not intended 
to vaporize a liquid. An enabling disclosure of a 
"vaporizing nozzle" has been made and it is requested 
that this ground or rejection be reversed. 



lis Claims 14 , 17, 18, and 20-27 should not be rejected 
under 35 U.S.C.§112, second paragraph, as being 
indefinite. 

Claims 14, 17, 18 and 20-27 were rejected under 35 
U.S.C.§112, second paragraph, for failing to particularly 
point out and distinctly the subject matter that the 
applicant regards as the invention. 

No mention was made of any other claims than 14, 17, 
18 and 20-27. For this reason, it is assumed that there 
is no rejection under 35 U.S,C.§112, second paragraph 
that has been applied against claims 1, 3, 4, 6, 7, 8, 9, 

9 
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10 and 13 . 

The Examiner, without mentioning any claim stated 
that the claims are generally narrative and indefinite, 
failing to conform to current U.S. practice and that 
they appeared to be a translation of from a foreign 
document and are replete with grammatical and idiomatic 
errors. No examples of improper language were identified 
in the final rejection. The applicant filed three 
amendments during prosecution in a good faith effort to 
place the claims in proper form. The present claims have 
been reviewed and it is not seen where any grammatical 
usage makes any claim indefinite. Patent claims are not 
required to have perfect grammatical usage as the art of 
claim drafting is confined to a single sentence 
description of what is often a complex structure or 
series of steps. The statutory requirement for patent 
claims is that a patent claim must particularly point out 
and distinctly claim the subject matter that the 
applicant regards as the invention. It is submitted that 
the present claims meet this criteria. 

The Examiner noted that a broad range or limitation 
in the same claim was considered indefinite. Claims 14 
and 26 were identified as claims that violated the 
principle that one cannot claim a range within a range. 
The language of these claims that the Examiner deemed to 
be a range within a range is: "with work tolerances 
resistant to expected operating pressures and higher than 
50 bar" . The quoted phrase is not a range within a range 
as it does not recite two operating parameters where one 
operating parameter is within the other operating 
parameter. The term "expected operating pressures" is 
merely modified by the threshold minimum of r, 5 0 bar" 
which is used with a limitation that the pressures are 
all higher than this value. This does not cause the claim 
to have a range of, for example, "5 to 10 and 4 to 8" 

10 
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which is the type of claim that is identified in 
MPEPS2173 . 05 (c) . 

As noted in MPEP§217 3 . 05 <e) , it has long been the policy 
of the Patent and Trademark Office to allow applicants 
for patents a great deal of latitude in how they choose 
to define their invention so long as the terms and 
phrases used define the invention with a reasonable 
degree of clarity and precision. It is believed that this 
standard has been met by the present terms of claim 14 . 

In the final rejection, Claims 17, 21 and 23 were 
alleged to have a double inclusion in the use of the term 
"base" in line 3 and 5. In claims 17 and 21, line 3, the 
term "a base" was used to introduce an element of the 
blocking element as being a part of the blocking element. 
At line 5, 1 of claim 17, the term "a base" was used to 
point out the U-shaped blocking element has a base and 
the second usage of the term base is used to point out 
that the base is fixed inside an indentation. It is 
believed that using the same term twice in a claim does 
not make the claim indefinite. Th requirement that patent 
claims be a single "sentence 11 leads to some redundancy 
because to the necessity of the recitation of an 
antecedent basis for each term. 

Claims 17 , 21 and 23 utilize term "includes curved 
elements" which the Examiner deemed to be indefinite. The 
complete expression in claims 17 and 21 is: 

said shaped blocking element is 0-shaped 
with a base and two free ends wherein said 
U-shaped blocking element (41), is fixed at 
a base (42) inside an indentation (43) of a 
hexagonal head (44) of said second 
tighteners (24), and includes curved 
elements (45) at each of said two free ends 
of said shaped blocking element, said 

n 
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curved elements (45) being adapted for 
being hooked to a plate (46) integral with 
a vaporization nozzle. 

The term "includes" as used in claims 17 and 21 is 
not indefinite because the term M include5 M is used in 
connection with the term "and" which refers back to the 
shaped blocking element and the curved elements are 
further described as "being adapted for being hooked to a 
plate integral with a vaporization nozzle". This 
structure is shown in Fig. 6 and when claims 17 and 21 
are read in the context of the specification and the 
drawings, the term "includes" is not indefinite. 

Claims 18 and 22 were deemed to be indefinite in the 
use of the term M a cylindrical shaped body" which the 
Examiner held to be a double inclusion of the 
vaporization nozzle. In the text of claims IS and 22, the 
terms vaporization nozzle (14) and the cylindrical 
shaped body (28) point out distinctly different elements 
and there is no double inclusion. In Fig. 4, the 
vaporization nozzle (14) is pointed out by the use of an 
arrow to identify a complex structure. The cylindrical 
body (28) is identified as a part of the vaporization 
nozzle (14) . This is consistent with the description in 
the specification beginning at page 8, line 22 and ending 
at page 9, line 5 where the vaporization nozzle assembly 
is described. Based on the drawings and the 
specification, there is no double inclusion in the use of 
the terms "vaporization nozzle" and "cylindrical body". 

Claims 18, 22 and 27 were rejected because they 
included an additional element which was deemed to be 
improper in that claim 1 recited "consisting of " the 
recited components. Under the terms 35 U.S.C. §112, third 
paragraph, a claim in dependent form shall contain a 

12 
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reference to a claim previously set forth and then 
specify a further limitation of the subject matter 
claimed and shall be considered to incorporate by 
reference all the limitations of the claim to which it 
refers, in addition, there is no requirement in 3 7 
CFR§1.75, that an independent claim be open ended in 
order for a further claim to be dependent the independent 
claim. Thus, claims IB and 22 are in proper form and. are 
not indefinite for adding a limitation to a prior claim 
that uses the transitional phrase "consisting of". 

Claims 18,22 and 27 were rejected because of the 
term "and a tongued terminal part"... "or" ...for holding 
the vaporization nozzle in direct contact with a 
cylindrical shaped body and a tongued terminal part". The 
partially quoted term is used in the following context in 
claims 18 and 22: 



a first blocking element (141) 
which has an insertion hole (49) for 
holding the vaporization nozzle (14) in 
direct contact with a cylindrical shaped 
body (2 8) and a tongued terminal part (4 7) 
which is inserted and blocked, by folding, 
in a slit (50) situated in a second 
blocking element (48), that is perforated 
in the centre, and is fixed on said second 
tighteners (24) . 



In the context of claims 18 and 22, the expression 
"and a tongued terminal part"... "or" ...for holding the 
vaporization nozzle in direct contact with a cylindrical 
shaped body and a tongued terminal part", is not 
susceptible of the two interpretations urged by the 
Examiner. The expression "and a tongued terminal part" is 

13 
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located by the following language "which is inserted and 
blocked, by folding, in a slit (50) situated in a second 
blocking element (48), that is perforated in the centre, 
and is fixed on said second tighteners (24) n . These 
claims, as read in context, and in view of the 
specification and drawings, are not indefinite because 
they inform a reader as to what the applicant is claiming 
as the invention. 



The claims comply with the definiteness requirement 
of 35 u\S-C.§112, second paragraph, and this ground of 
rejection should be reversed. 

Ill: Claims 3, 4, 7, 9, 10, 13 and 19 should not be 

rejected under 35 U . S . C . §103 <a) as unpatentable over 
Weeth in view of Siegler. 

Wo prior art was applied against claims 20-27 and it 
is assumed that these claims are free of the prior art. 

The Weeth patent was applied as disclosing a water 
vaporization distribution plant consisting of a feeding 
collector; nozzle holder ramps; a series of vaporization 
nozzles; first tighteners; second tighteners an a shape 
blocking element. There is no mention in Weeth of water 
vaporization as the Weeth device is designed for 
"sprinkling water" on crops and not with the conversion 
of liquid water to water vapor. The Examiner has 
characterized Weeth as disclosing what the Examiner 
characterized as "a series of vaporization nozzles 30". 
The actual language used by Weeth fore element 30 is 
"nozzles. 30". In addition, Weeth does not use the term 
vaporization nozzle anywhere in his disclosure and 

14 
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instead uses the term "sprinkling means 30" which does 
not even remotely suggest a vaporization nozzle, which is 
recited in all of the claims of the present application. 
Since Weeth is concerned with outdoor agricultural 
irrigation, where liquid water is applied to crops, there 
is no reason why one skilled in the art would consider 
the liquid irrigation system of Weeth in making a water 
vaporization system, which as claimed, which requires a 
vaporization nozzle. 



The Siegler patent is concerned with a sprinkler 
hose having a self winding capability. The use of a 
rectangular hose in such a self winding apparatus has no 
relevance to the applicants' claimed vaporization 
apparatus which has rectangular or square nozzle-holder 
ramps (15). The rectangular sections of the Siegler hose 
are not attached to any type of a nozzle and the 
connections that are made to the rectangular hose are at 
the ends where round threaded connectors are used. There 
is no reason to combine Weeth and Siegler except the 
applicant' specification as these references are 
concerned with mutually exclusive apparatuses that 
operate differently. 

The Examiner has cited no authority to support his 
contention that the "vaporisation nozzle" recited in the 
claims of the present application is no different from, 
the sprinkler or liquid water dispensing nozzles of the 
cited references. The term "vaporization" is explicit and 
definite and it points out a nozzle that transforms a 
liquid to the vapor state. The concept of the 
vaporization of a liquid is well known and there is no 
basis on which one can say that the application of liquid 
water makes obvious the vaporization of the liquid water. 

In the agricultural use of the Weeth apparatus, the 
substitution of a vaporization technique for the 

15 
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sprinkling technique would render the Weeth objective of 
irrigating a crop inoperative as little, if any, of the 
vaporized water would reach the crops that need water. 
Siegler's self winding garden hose is also intended for 
irrigation of plants and it would also be rendered 
inoperative if it was modified by the substitution of 
vaporization nozzles for the holes in the self winding 
garden hose. 



An unobvious improvement has been disclosed. For 
these reason, it is requested that this ground of 
rejection be reversed. 

x Respectfully submitted, 



gan 
25, 669 





limes V . Co 
Registration No. 



MAILING ADDRESS 

Hedman & Costigein, P.C. 
1185 Avenue of the Americas 
New York, NY 10036 
(212) 302-8989 



16 



PAGE 18/48 1 RCVD AT 8128/2009 4:32:1 1 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-5/15 ■ DNIS:2738300 1 CSID:12123D28998 * DURATION (mm-ss):15-32 



08/28/2089 16:27 12123028998 HEDMAN COSTIGAN PC PAGE 19/48 



viii Claims Appendix 

1. A water vaporization distribution plant 
consisting of at least one feeding collector (13) with 
no2zle-holder ramps (15) equipped with a series of 
vaporization nozzles (14), in which there are first 
tighteners (18) for assembly and blockage of the nozzle- 
holder ramps (15) with respect to the at least one 
collector (13), and second tighteners (24) for assembly 
and blockage of said vaporization nozzles (14) to said 
nozzle-holder ramps (15), wherein said nozzle-holder 
ramps (15) have a square or rectangular section, and in 
correspondence with said vaporization nozzles (14) there 
is a shaped blocking element for positioning of said 
vaporization nozzles (14) on said nozzle-holder ramps 
(15). 



3. The water vaporization distribution plant according 
to claim 1, characterized in that said at least one 
feeding collector (13) comprises a series of side 
openings (23) for inflow feeding of water into said 
nozzle-holder ramps (15) which determine outflow 
distribution of water from said vaporization nozzles 
(14). 

4- The water vaporization distribution plant 

according to claim 3, characterized in that said side 
openings (23) for inflow feeding of water into said 
nozzle-holder ramps (15) which determine outflow 
distribution of water from said vaporization nozzles 
(14) are arranged at a distance and at a constant pitch 
between each other. 

6. (previously presented): The water vaporization 
distribution plant according to claim 1, characterized 

17 
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in that said at least one feeding collector (13) and said 
nozzle-holder ramps (15) are made of corrosion-resistant 
steel . 

7. The water vaporization distribution plant according 
to claim 1, characterized in that said nozzle-holder 
ramps (15) for the feeding to said nozzles are equipped 
with side openings (16) for housing and fixing of said 
vaporization nozzles (14). 

9*: The water vaporization distribution plant according 
to claim 7, characterized in that said nozzle holder 
ramps (15) having first ends and second ends, said first 
ends of said nozzle holder ramps (15) being equipped 
with threaded sections (20) for closure of said nozzle 
holder ramps (15) on said first ends. 

10. The water vaporization distribution plant 

according to claim 1, characterized in that said first 
and second tighteners <18, 24) include at least one side 
feeding hole (19) for passage of circulating water . 

I 

13. The water vaporization vaporization water 
distribution plant according to claim 10, characterized 
in that said second tighteners (24) are made of 
corrosion-resistant steel . 

14. The water vaporization distribution plant 
according to claim 13, characterized in that said first 
tighteners and second tighteners (18, 24) are made of 
corrosion resistant steel by means of turning, 
perforating and threading operations, with work 
tolerances resistant to fehe- expected operating pressures 
and higher than 50 bar. 
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17. The water vaporisation distribution plant according 
to claim 1, characterized in that said shaped blocking 
element i$ U-shaped with a base and two free ends 
wherein said U-shaped blocking element (41), is fixed at 
a base (42) inside an indentation (43) of a hexagonal 
head (44) of said second tighteners (24) , and includes 
curved elements (45) at each of said two free ends of 
said shaped blocking element, said curved elements (45) 
being adapted for being hooked to a plate (46) integral 
with a vaporization nozzle (14) . 

18. The water vaporization distribution plant according 
to claim 1, characterized in that said shaped blocking 
element comprises a first blocking element (141) which 
has an insertion hole (49) for holding the vaporization 
nozzle (14) in direct . contact with a cylindrical shaped 
body (28) and a tongued terminal part (47) which is 
inserted and blocked, by folding, in a slit (50) situated 
in a second blocking element (48) r that is perforated in 
the centre, and is fixed on said second tighteners (24). 



19 
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19. A water vaporization distribution plant consisting 
of at least one feeding collector (13) with nozzle-holder 
ramps (15) equipped with a series of vaporization nozzles 

(14) , in which there are first tighteners (18) for 
assembly and blockage of the nozzle-holder ramps (15) 
with respect to the at least one collector (13), and 
second, tighteners (24) for assembly and blockage of said 
vaporization nozzles (14) to said nozzle-holder ramps 

(15) , wherein said nozzle-holder ramps (15) have a 
square section, and in correspondence with said 
vaporization nozzles (14) there is a shaped blocking 
element for positioning of said vaporization nozzles 

(14) on said nozzle-holder ramps (15) and wherein said 
first and second tighteners (18, 24) include at least 
one side feeding hole (19) for passage of circulating 
water, said second tighteners (24) being made of 
corrosion-resistant steel. 

20. The water vaporization distribution plant according 
to claim 19, characterized in that said first tighteners 
and second tighteners (18, 24) are made of corrosion 
resistant steel by means of turning, perforating and 
threading operations, with work tolerances resistant to 
expected operating pressures and higher than 50 bar. 

21. The water vaporization distribution plant according 
to claim 19, characterized in that said shaped blocking 
element is U-shaped with a base and two free ends 
wherein said U-shaped blocking element (41), is fixed at 
a base (42) inside an indentation (43) of a hexagonal 
head (44) of said second tighteners (24), and includes 
curved elements (45) at each of said two free ends of 
said shaped blocking element, said curved elements (45) 
being adapted for being hooked to a plate (4 6) integral 
with a vaporization nozzle (14) * 

22. The water vaporization distribution plant according 

20 
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to claim 19, characterized in that said shaped blocking 
element comprises a first blocking element (141) which 
has an insertion hole (49) for holding the vaporization 
nozzle (14) in direct contact with a cylindrical shaped 
body (28) and a tongued terminal part (47) which is 
inserted and blocked, by folding, in a slit (50) situated 
in a second blocking element (48), that is perforated in 
the centre, and is fixed on said second tighteners (24) . 

23. A water vaporization distribution plant consisting of 
at least one feeding collector (13) with nozzle-holder 
ramps (15) equipped with a series of vaporization nozzles 

(14) , in which there are first tighteners (18) for 
assembly and blockage of the no2zle-holder ramps (15) 
with respect to the at least one collector (13), and 
second tighteners (24) for assembly and blockage of said 
vaporization nozzles (14) to said nozzle-holder ramps 

(15) , wherein said nozzle-holder ramps (15) have a 
square or rectangular section, and in correspondence with 

said vaporization nozzles (14) there is a shaped 
blocking element for positioning of said vaporization 
nozzles (14) on said nozzle^holder ramps (15) wherein 
said shaped blocking element is U-shaped with a base and 

two free ends wherein said U-shaped blocking element 
(41) , is fixed at a base (42) inside an indentation (43) 
of a hexagonal head (44) of said second tighteners (24), 
and includes curved elements (45) at each of said two 
free ends of said shaped blocking element, said curved 
elements (45) being adapted for being hooked to a plate 
(46) integral with a vaporization nozzle (14) . 

24. : The water vaporization distribution plant according 
to claim 23, characterized in that said first and second 
tighteners (18, 24) include at least one side feeding 
hole (19) for passage of circulating water. 

25. The water vaporization vaporization water 

21 
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distribution plant according to claim 24, characterized 
in that said second tighteners (24) are made of 
corrosion-resistant steel. 

26. The water vaporization distribution plant according 
to claim 25, characterized in that said first tighteners 
and second tighteners (18, 24) are made of corrosion 
resistant steel by means of turning, perforating and 
threading operations, with work tolerances resistant to 
expected operating pressures and higher than 50 bar. 

27. The water vaporization distribution plant 
according to claim 23, characterised in that said shaped 
blocking element comprises a first blocking element (141) 
which has an insertion hole (49) for holding the 
vaporization nozzle (14) in direct contact with a 
cylindrical shaped body (28) and a tongued terminal part 
(47) which is inserted and blocked, by folding, in a slit 
(50) situated in a second blocking element (48), that is 
perforated in the centre, and is fixed on said second 
tighteners (24) • 
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(ix> Evidence Appendix. 
Copy of U.S. 4,292,121 

Copy of WO2009/078293 Al (first page) 

Webster's New World Dictionary (1988) pp929 & 1476 
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(x) delated Proceedings Appendix. 
There are no related proceedings. 
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[57] ABSTRACT 

A solids/liquid admixture is introduced into an atmo- 
sphere (temperature and reduced pressure) in which the 
liquid is immediately converted to a saturated vepor 
and thus relieved of associated solids* which arc with- 
drawn. The saturated vapor is then conducted to a 
surface on which it condenses and from which it Lt 
collected. Suitable apparatus is provided in the form of 
modules, which are efficiently operated in multiples of 
four in a common temperature-stabilizing medium. 

39 Cfctfms, 20 Drawing Figures 
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1 2 
SOOD/LIOUTn spparattom runni ru belnB ?* lai lo nnid being heated in a manner which is 

AND APPARATUS tHEREFOR STATEMENT OP INVENTION 

THPTPrwwirA! znrsr 3 r ^"Omic liquid extraction and liquid scparalton 

THE TECHNICAL FIELD From solids are effected in a manner which tato^ai 

Uqu.ds are separated from solids by vacuum cvapo- of a combination of factors In a way designed to 

ration in a process and associated apparatus which per- increase efficiency and economy. The "flywheel" effect 
in it application to such diverse materials as oil-bearing; of UQ 11 ^- evaporating (expanding with cooling) at one 
shale and ordinary household waste (garbage and sew- 10 P d a chamber and condensing (contracting with heat- 
a £c). tng) at the other end of a chamber is used to convey 

HAncnRmivn l ap ° r l mflhl ? in t d ln * saturate^ condition) completely 

BACKGROUND through a chamber from an inlet to a condensing sur 

There have been many diverse separation methods from which condensate is withdrawn from the 

beyond those normally found in standard texts- Diverse 15 chamber and produced heat is radiated back to the inlet, 
evaporators and dryers have been employed to effect So**** (associated with Influent liquid; which evapo- 
separation of liquids from solids with which they are mea 00 irttr °duction into the chamber), which arc not 
admixed or otherwise associated. ^ supported by the saturated vapor in the chamber, fall 

Although "distillation" is commonly used in the sense _ °, ut the inlcl *nd are removed from the chamber 
of vaporizing a single constituent from a solution, e,g., trough a discharge means provided for that purpose, 
in distilling; water, the term is properly applied only P b J ect of ^ invention is to provide a chamber 

where vaporisation of a liquid mixture yields a vapor wherem introduced liquid is (on entry) converted into 
phase containing more than one constituent and it is saturated- vapor form, in which it is maintained 
desired to recover one of more of these constituents in ™o«hout the chamber other than at the condensation 
a nearly pure state. Thus, the process of separating - • her ^J* 01 h to ^ainlain the cross-sec- 

liquids from solids by vaporizing the liquid is properly t ?™ ^ and P r ^sure constant throughout the 
xeferred to as evaporation or drying. cftambcr. A still further object is to provide a condens- 

Stcne (U.S. Pat No. 1,996,938) provides a "Method «"f ™rfecc »t an end of the chamber remote from the 
of Distillation" and associated apparatus. His operation w J* fa ! thei » to radiate heat from the 

is designed to be effected at near room temperature and condensing surface or from the chamber end wall (clo*- 
at reduced pressure, e.g. 17.363 mm. of mercury Purifi- ? 0l,t]e, ) 10 *ne An additional object is to 

cation of water is. thus effected by vrmorizarion and JHFv y , .' fl > nwheer ' cflect of ovaporatin& and con- 
condensation, flensing liquid to move saturated vapor continuously 
Andersen (U.S. Pat. No, 2,619,453) relates to a « ^ Ae ^ to the condensing surface. Another object 
method for liquid evaporation and solid concentration. ^P^*^ $ t t * b ? htv ^ghout each 
The liquid to be evaporated is forceably circuit S^* y « n *"™«8. modules in a common medium 
through one part of a heat exchanger, in another part of ^h^Jl7 b f? tMy - ^ m tempefaturc 
which the vapors are condensed after bavin* been sub- °! >J f Ctt b,clude saturated vapor in 
jected to a compression. * each ** subrfantiaUy constant tempereturVand 

Nickerson (UA Pat No. 3,147,201), like Andersen. 40 E^e^!^ ^ ^ 

refers to "Vapor Compression Distillation » He pro- g tecrt P ttoA 

vide* apparatus which uses natural gravitational cur- BRIEF DESCRIPTION OF THE DRAWINGS 

rents to remove concentrated solution from an evapora- p Tn i k, - ™*s~i ^ ' ^ ^. ... 

tic* chamber, which is very compact in relation tote - ?V * * vertical wos^sectJOn of a module de- 
capacity. A single v^Jo^^^^^^ * processing a flowable soIid/Equfd admixture. 

tower the saturation temperature of the solution and to ntr* * mr* JTtn^ZlT \ * , 

ss3r vol r^ m ^ r ^ J?£ £ 5w, disss °" e veying 

""IS ffiSS^ to «™ t 50 5 fa 8 I»^>cEUic erosion of the 

m»«^™inH--itS' r ~E 75 ' 532 i rcIates J to «vapor»t- condensate discharge of the module of FIG. l. 

wf^r^T^ &!±^ 0r COWfcnsi "K FtQ. 6 is a vertical cros^iol, of . module de- 

^^w™tf ^^^^ 0f J?f VapOrateifrom »Sn=dfc«- processing a liquid-containing solid 

™** r " to "confined spac* which is at a certain FIG. 7 to FIG- 15 tJUL tolhT mod^c of FIO S 

SS^^SSJlK SSSiSiTr ,heSCa 55 Ha "^ ihefeedingS^StrTnSng 
d^d ^^th^L^^^,^ " ' S C °"" P^fod solids mto the module of FIG. 6. 

^^£ed y w~^ r =S Sis cross-section of the feeding .echan^ 

h^S^nl'^i etfects evapomtion FIG. 9 fa a perspective view of part of the feeding 

by distributing feed liquid onto a plurality of opposite- 60 mechanism of FIG 7. 8 

JZ2£^%T tUaty ' P '?$? ■ aad "bstamalry-vertical FIG. 10 fa a partially schematic cross-section of the 
S^TE* S2S5£L tte ^ llwri0 « oPIxWtdy-fadng -ur- feeding mechani™ of FIG. 9. 

Sr^Tova! " 20mi forevfl P°»«™ h ™. llisaexoM-seetionofthefeedingn.echanismof 
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rJ^J? ^ » Partiaity schematic .cross-section of the The inlet portion of the respective modules or cham 
condensate d^charge. FIG. 16 is a vertical cross-seclkm bers vary slightly in design SEdMlh^^tonS^ 

™ a <^mon shell type depicted.in FIG. lb employed whereas a mod u£ 

^utVho^^ 5 g*^yPe shuwn in FIG. .Mf fa^SSS 

nir^L^^JT^^I^ ° f iI,ust J ative *«> A^pecteof the bivemion include maintaining mdivid. 
I^J~Jr 8 * 4-mod*le compfcx and associated ual modules hi an insulated fluid medium for temper*. 
«Wvi' . tUfc QQnao1 *"d heat conservation. Also, multiple mod 

FIG. 19 is a cross-sectioa of module 4 showing sm> 10 ules (preferably 4) are included in a single insulated unit 
mn oneforiri of volume mover 8. in a head-to-tafl arrangement For the purpose of con- 

P1Q. 20 is a partial cross-section of the outlet end of serving energy and maintaining constant temperature 
a module with an alternative condensing surface. . Throughout the following disclosure and claims 

tSpTATT * **** and a,, y othef latter which separate from liquid 

. 15 ?n evaporation of the latter are referred to a* pyeno. 

The present invention has a number of interrelated irrespective of their actual composition: ~pycno"is thus 
aspects, aJl of which are substantially baaed upon a used herein to indicate a concentrate, 
saturated-vapor chamber with an inlet at one end, an 5 illustrate* a module provided for treating a 

outlet and condensation surface at the other end and a lio * u M influent, such as sanitary sewage (including, e.g 
substantially-constant cross-sectional-free area therebe- 20 human waste, garbage and other household sewage) 
tween. During operation, entering liquid is immediately Alternatively, the liquid influent is of any of other <fi- 
vaporized and maintained in the form of saturated verR<r sources and optionally includes additives, such as 
vapor at a substantially constant temperature and pre*- catalysts and stabilisers. The influent r$ optionally 
sure as it b transmitted to a condensation surface on strained, iloceulated or mixed with other fluids. Best 
which it is condensed and from which it passes through 23 rea 11115 obtained by stabilizing the influent tempera- 
a drain from the chamber. Heat from the condensing t V'f prior *° P 1 *>cessmg. Such temperature is preferably 
surface b radiated back to the feed, where it assists in jteut room temperature (20' Q, but optionally varies 
the evaporation of incoming liquid. m5n " oetow W to in excess of 250" C Processing b 

The size of such evaporation and condensation cham- ^ e^ecto 1 in a medium vacuum (25 to 10-* mm of Hg.). 
bers varies over a considerable range. Such chambers Influent 1« with or without any preparatory treat- 
vary in length from 15 to 60 feet (4.6 to 13.3 meters ) mCnti ^ assgs *broogh conduit 2 and naide 3 into evapo- 
and in diameter from 4 to 20 feet (1,2 to*. 1 meters). The ra 5 or 4 » m which M environment is establinhed to main- 
ratio of length to diameter ranges from about I prefeia- 13,11 ? ^F*^ va P° r condition for any particular influ- 
bry about 2.5, tg about 4. The optimum chamber has a ^ ^SJzJr* M ^ 1 * fflKdced from *ozzle 3 by the 
length of 30 feet (M.meters) and a diameter of 12 feet 2*™* prKSurc throughout the interior of evaporator 
(3.7 meters). Thus, chambers of each of .the following ZL Jr =n^«tM resulting from vaporization of influ- 
lengths (In fael) have diameters (in feet) approximately f? , °J * kfroducfaon ™Xo the evaporator through 
equal to that indicated parenthetically 15(4); 16 fS> 18 ? 0J ~ 3 P^P* 1 * the vapor 5 toward a condensing sur- 
(6) ; 20(7)i22(B^24(%26(J0h2BniV3OfI2V3iri!ri. Jr* *• 11 ^ pro pels any non-vaporised snbstanoe 
Wa4)^(lSX ^ 06M8(l^» 40 O^^no) associated with the mfruentToward a coDcctor 

Each of the preceding pair, of dimensions is merely ' . - _ „ , , . .. 

illustrative of suitable d^enaohk and is not manTway JY?",?' Ef^l" J*""""?"/* or about the mid- 
limitative thereof. The smalleMized units are useful ~5 Mturated v ^°!J aUh &om«he influent inlet 
e.g., for disposal of human and other watte materiatsoH .!? condenser . » provided to assist in obtaining satu- 
ships, whe^s the larger I^ffltlS " ^SS^^TT *«^out module 4 when Ac 
use for a sizable municipality. It is proferrS ton» evaporatoris tot placed into operation and is subse- 
multiplea or units having a length Of about 30 feet rathS ^ , y whco T' er "f^f 1 . to promote movement 
than to use modules of a largcT,isL f ^"»ted vspor Irom the inlet end toward the con- 

The effected seoaration bv evanantion **a --,„j„„_ denser and to maintain contant operating conditions. 
sati^^w^wfloTtarL ^v^riSv^f X ■ As «*^ted vapor contacts condcnseTti, rt conden,^ 

well as producing distilled^ter fcoT SfAant,^ dranurtically from tens 

current economic conditions they are cost S^ctrvT If ^mtoted vapor envl- 

The ornt«. i. .ft^;^.. ,.,:i;/JtZ L , roament throoghouL Once saturated conditions are . 

wo " e £^ ss ." „ eobvely utjh24d to P rodQC<! «h»tilled reached throughout the entire module, the condensa- 

ZSSJmSL Zl« y f T 60 " 8 1°?^*° *» « «he cor^enaer hns a frywhS effee, int^Xg 
Seu^ r^S^f ^' f S dwrs .^J5^ to refin ! 40 the passage ofvapor fremno^ea toward oondenserl 

KZtt^ ^ mdustnal waste and Liquid formed on the condenser surface runs down 

doS/rfr ££?r£T ^ agriculture fcy fertik^ and around eondenser « nnd into drain 10 for remo vrf. 

S«td Z^^, P JTL ' S010 ^? m f di - '"'^ ^ Of condensation (esothermic reaction) is rndi- 

^WMtf researeh products; and to sterriue at low ated hvm the condenser surfece to nozzle 3 in approsi- 
™&^^2£ T %£ r*, he «^ve -natter. 65 mately 3 ten millionth, of a ^ond"Shing hSX 

wate?^^ re ^"* """^ P" rc vaporization (endothennic reaction). 

^LT^^t denvurtves, pseudo-slag rest- Dfeolved and/or colloidal and/or other 'matter 11 

auesand vaccmes. associated whB influent, but not vaporized .therewith. 
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£JJ? i ™Sf?^ ,y b "J <W °I d f wnBtreat " of n *«le 3 constant temperature and pressure throunhent the int. 
wdeht of 2?S ' * 7 b L gra .^' When th < *» of moduJe 4. A mm&S£rZ£Z^ (u« 

TTtecc^i,^ of euhiec t to extreme varia- f^^Xl^fc^ 

diiT.cX. partilutaX wh« £ W £7*"' va P°r density (vapor gauges 26) and temperature (ther- 

KrvttttXwS * th ? UKh P»»P M » valve 29 (provided in conduit 

l^t^^i^uJ*^* V by ? ycno beH « *> arc <=<»>t«.Ucd either by an operator or by a computer 

Sa ouflS&JT^w f 50 COntributc l to ■»**■ *• hXi influent b advan^ouaty cS^d 
keeping outlet 16 shut and sealed. An emergency shut- through conduit 2 to nozzle 3 bv «^™l£Zi^.77„~ 

dtSe r WWed " ^ t0p (DhMnbCr - d > of 30 ^cpen^nof^Vc^X^^rr; 

a^^9^^tS ,dWn i°- 1>Iah,pipel8has Additionally, eaeh module 4 fa completely sur- 
a valve 19 which closes when condensation ceases, thus rounded by Konid 3D e E ■ d m ,JL3ZLil 

b^S^SST' tm,C " To help maintain a temperature balance, proeas 

effl^^SS^SSS P^ 8 ' I therethro °f h 01 "^bera 4 advanUgeoudymade in uni^f four, » 
etDUent 9 until condensation ceases. In view of tile shown in FIGS. 16 andl7, in which thenazila orinfct 
OSvJ'W^H ^JJ«^C pr«- end of each is adjacent, 2tot^dSa*3?'o55rf 
sure keeps outlet valve » closed and sealed when die 43 eondeuser end of another. Prooeller aritato« 32 
w«gbt of condensate in dram pipe 18 is Inadequate to positioned ^g^t^JS^^Tto^ 
pa- ~*~r+ *.*»^ , - - , lafe attc ^ J"*dium and force convection whenever such 

which STe J ft ° f *Sf J"*^ » "pessary or desired for optimum operation. 

™ a ateft fif^^L^ 6 or more blades, u mounted Whether a single module or multipte module* are 
on a shaft, (not shown) of motor Hh the housing of SO included in a single assembly, such assembly is advanta- 
motor 20 is secured (on each side of the fan) b, a Y- gcously insnlaied by an iJ^Ru ntaret 
Same 21 to the module wall 22. Wiring for motor 20 inodefcs are included faTsmd f SemMy 

^L*r&£u££ e £?^Ll?S? 21 tive^andoutietaarcehhefsepanttercono^o^r 
outside of the module and to a suitable source of elec- combined in any suitable fltthioaFor example, the 

InoVfW t~ ji„i«i.fc.-_ .u , ss i™! 81 " of modules facing in the same direction can be 
of 5 e^^ft rft2SSte^^^?^^5 j ° ined U>8ether ' ^ *• correspondmE outlets can be 

wndraST ^SS^'rTE^ ^ CCn no«te3a„d arranged in the Same fashion; this is illuwrated in FIG. 

waraTS »ftu^alf J^^ d ° Ut " 1<? - arrangement is one wherdu all inlets 

Zn.K,S;-T ? ^ TOtar hoU8nl 6 are fed from a common influent line and all condensate 

^ n P^iV 3 d f°^ e £to inan«*in a virtnally^on- to is collected fa a common drain; such is illns^^by 

ITJ, ^^^Xi ar !!, ft f * e S° W ^ 3Btorated va ^ PIG. 17. Any combination ofarrlngemons for inCn? 

To^^f^J^^J 3 ,^ ° th<r - P3 ^° 0r c°nnen**te handling cau besuit3.ly arranged 

inrt^nt^^n 1 he e .^ porator - ™eS^ without departing from the essence of the instant taven- 

instrumentation with extremely sensitive sensors is pro- tion. 

a££ ttoSSS^^^^ZZ!? 00 ' in temper - " erf,aui « ^ 33 «" d i-n«««rte surrounding area 

2^ W^^^T^L^^l ( T 5SUre ^"Se ate advantageously rel>igetated along with condensing 

^ operator or to a programmed computer to surface 6. Refrigeration around the exhaust-pipe exfc 

mauttam a saturated-vapor environment at substantially prevents readily condensable vapors from pasriSj into 
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and through the exhaust pump 27. Any condensation of 

such vapors within vacuum pump 27 may unduly in- continued 

creas* maintenance or such pump. Refrigerant (em- _ ™~ 4-MotfuIe sT^fc 

ployed for cooling the noted surfaces) is condensed by p ^ npt<0f * \ Uait Mo d^ c 

a heat-pump compressor 34 on influent conduit X This 5 A 70 " 1 ) rja jn7 

compressor heats influent X on its way to nozzle 3. fccblc *^^y c«>ai>] 435 ro9 

in^SS^ 1 T2* H !^ or heat- ^ccntbnetcn/^ute 4 * W7 

mg cycle is employed to heat influent and the vaporiz- («/Mn>J 3^707 ,^,7 

ing or cooling cycle Is employed to cool the exhaust w "* r Vqpor («VWn> 7 ,DS6 7764 

outlet and the condensing surface. The positioning of 10 Heat * Moria /min Ccal/«*») 71*040,8*) iTgjpiqra 

the coolant is indicated at 35. When plural modules 4 *v aewtt *i 00 re«to<h£nnic> **< conda»if*» (uKxheneiej 

arc in head-to-tail position in the same insulating shell, 

the heat-pump compressor in the inlet of one module ***** utiH «ttan of this process in an ecological system 
advantageously connected to the heat-pump evaporator of 8cwa S* recycling results in killing pathogens by ex- 
for the condenser of the adjacent module, and vice » Pjf* 3 ^ them from their own internal osmotic pressure, 
versa. This arrangement (shown in FIG. 16} is more " it process result-* (n producing clean fuel (useful in the 
convenient than having a separate heat pump for each °P cr&tion of *e system) and a minimum of non-biode- 
^odute. gradable gritty waste, which is readily separated. Pyeno 

The coolant 3S is advantageously positioned and obtained from virus-containing influent is useful for the 
conveyed through tbin walled tubes surrounding and 20 Preparation of vaccines. 

immediately adjacent the exhaust outlet and virtually E * ch moduJe of the subject 4-modulc unit accommo- 
covering the entire back of the condenser. dfttc * a 10.7-kilowatt (kw) volume mover 8. A depend- 

The condenser need not be shaped as shown in FIG-S. ?5* e fan^type unit, such as that manufactured by Joy 
1 and 6, which are merely illustrative of the preferred N^ufacturmg Company of Hew Philadelphia, Ohio, is 
design. In an alternative design the wall 110 at the outlet 25 fldvanta eeo" sl y employed, 

end of the chamber is substantially flat and vertical The use of a 4-module unit permits maintenance on or 
except for its dish-shaped edges 111 which provide a fephacement of any module with a 25-percent reduction 
concave effect from the inside of the chamber. A wall of m Production of pure dear water during a brief shut- 
this type has a larger surface radiating heat directly d 1 f WTJ - Wth 3 dependable Ian-type unit 8 maintenance 
through the chamber toward the inlet end. 30 shutdowns arc years apart 

When such a flat outlcfr-wall design is used, the con- _ Each niodule has an intake shut-off valve 29 upstream 
denser is advantageously also provided in a different of nozzle 3 on influent line 2 and a cut-off valve 17 on 
form. Such condenser is, e.g., constructed of t ran spar- J\ e VV^o discharge pipe 15, as well as a similar valve 
cnt thiiv walled pfcstic (or glass) tubing 112 arranged . 011 ™ e distillate or condensate drain 18. Each pyeno 
within the chamber on or in a clear wall 113 and trans- 35 Iine 15 em P^ e5 Onto a conveyor belt 37 through an 
parent tcmpered-float-glass substantially parallel to the * mtlct t6 ' ***** condensate Hne 18 of each module emp- 
flat outlet wall and separated therefrom by about 1.25 tie ?» ,nto a reservoir, natural water course or con- 
centimeters. Such tubing may present a vertical cross- dw iJ 38 ' 

seeoonaJ area which. is virtually coextensive with that unit **** a ahcn.3l of, e-g^ reinforced fiberglass 

of the flat outlet wall. By having the tubing and wan 40 anda heat DU1 "P» c.g. a ty-chroroe- or copper-tube heat 
transparent and colorless, heat of condensation pro- ^hanger 33, 34> with sheila and tubes in parallel or 
duced at its surface is radiated by the flat end wall di- pair9 of "^dividual modules. A single heat pump thus 
reetly through the transparent wall and robing toward Operates between a compressor unit 34 on one module 
the inlet end- Coolant is advantageously conveyed eon- ^ tne coolant 35 (for the condenser) on an adjacent 
rinuously through the condenser tubing. " 45 module. 

The effluent (condensate) and pyeno arc utilized, TIie ncfld °* influent X at nozzle 3 is determined by a 
sold, discarded, discharged or further processed as con- combination of pressure from pump 28 and suction 
ditions dictate. The treatment of products and by- action of vacuum pump Tt and fry-wheel effect of con- 
products of this process depend largely upon the nature Sensing vapor on condenser 6. The rate of condensation 
Of the influent. 30 is about 300 liters per minute for each unit, as compared 

A water-treatment plant tor municipal sewage em- an influent-charge rate of about 363 liters per min- 

ploys a 4-module unit, each module of which is approxi- ute - Regulation of the processing rate is accomplished 
mately 30 feet long and 12 feet in diameter. The operat- bv feed-rate control on the influent, speed control of the 
ing temperature within each unit is approximately 20* volume mover 8 and/or pressure adjustment by the 
C, Although the theoretically-ideal operating pressure 35 ^cuum P^mp 27- Such pump is, eg., a Kinney KS-13 
is 17.5 mm of Hg, the actual operating pressure is 15.2 vacuum pump (manufactured by Kinney Vacuum JOivj- 
mm of Hg. thus providing a 13-percent safety factor. A of New York Air BrflJ «* Co. of Boston, Mass.) 

summary of working parameters is provided by the ™ process is conducted completely manually by a 
following table; trained operator, completely airtomattcaJIy through 

60 conventional available computerized controls or any 

— p desired mix of these two modes. Any and all automation 

Descry ubh JKfi * £ vai "ageQnsly accompanied by a manual override. 

c«JLfK tm ,«„«,^ r-TT- 22 71,15 rec V*r mterior (module 4) is suitably con- 

SK8 5S « ^ - aluminum. 

[wiogrtmv**»y (kg/<i)] ^iw^90 349 m 65 out€r fihdI 31 a of conventional construction with 

h^^A (l/Brfn,I ! ^ 527 ' isl ^ iafiuJated ,a y^ Of. e-g^ a minimum of 25 centimeters 

Emue«(i/d) j^ooj faoco of polyurcthane or equivalent. The interior enclosed 

w U757 ' wa 439298 "vities (between shell 31 and each enclosed module 4) 
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are filled, e.g.. with de-aerated water 30. Propeller agi- ant 35. The oyeno 11 is tr«n«j ; n _ , . 

required forced convection of the filler. f ue j or fertilizer, converted into solid 

The operation of the recycler is simple; it is based on An advanced water-treatmen* nhm* * 

the fact that numerous liquids boil atV O (or at a 5 m«££u^^ 

usE^^^'^r ^~«) by proper ad- previoLy^Ked sue i S? 

justmcnt of pressure. When the saturated vapor pre* housed in a 21-metgr-high buildtoa bavin* fo^leJ^t, 

sure over any such liquid * equal to or infimtrsinially as shown in FIO. wTSffi 41 toSS* 

less th^ the mternaJ preasnre of such liquid, it boils mately 10 Meiers high) or 5b taSSffL IJteSS to 

(cy^ttoti throughout the interior of the Kquid). 10 house the 4-module ™it, e.g., tofTOtt 

This chamber of each module 4 is pre^vacuatcd to The lowest level 42 is open for acel« ttolLn in^J * 

approximately 15 mm of mercury, creating a new envi- etc^ it is ^y^y^^3^^^^i^^L 

ronment. Influent 1 is allowed toenter the chamber at a wide and about Hi ^ters JongX^vo midSeS 

SSTSS^a?*-^ Vflp ° r " A€ Cbanibe r 43 ^ meters high??refer pK£ 

e^ PDmt ^ y i "? eaSe to***™ 15 generators. Controls, dials, read^* generator^ 

causes boiling, and the pressure thereafter remains con- ratory and offices. 

stent Conv»seIy, any decrease in volume causes con- When the effluent ts water, as in the preceditm exam- 

ftSZJ ^n^T' ^ EfT* pre T^ ^ «* mit * ^vantagcously Xd S- 
3f^^f ro t m V ^ r °^ at ^L (at 3) 1 1 mete " ftb ^ve the emuenicheck valve 19. In 

SL n S A aP °L t0 ^ ard refllgerft i ed ccm - 20 *■ ™y the ^«ht of the effluent is sufficient to oper- 
&Jr^^^ B i S GkuP V ? lom 5 ^ ^ ^ «■ the check valve (against atmospheric pressure) aTd 
itself, effect a continual decrease m volume at the nozzle avoids an y need for pumping the effluent 

aJ^^^^no^L^^?^^ 1 ^ Sa,Ct,, ? d ,n 1,36 description of a working embodiment, refer- 
*evo^^ . f^f*"^^^ 




^teW*" OOirfeaaer wall 6 to the oppo- vapor density; samplers 39 to test for methane and hS Sfter 
ate wall (directly above nozzle 3) in 3 ten-milliontlis of compounds; sensitive thermocouple gauges ^25 for 
asec*nd. Coofcnt 35 (a colorless fluorinated hydrccar- 30 accurate temperature and «iSKra te 
taS A^^^ dfehioro- thermometers 24 to monitor the temperatprVof the end 

e^tT^^ hloro^uoroinethane) and asso- walls; small recirculating water pomps 28; mechanical 
eia^pming and .other structure further contribute to rotary vacuum pumps 27 with a base pressure of 0.010 
contortion so that condensed vapor remains in liquid mm Hg for small pressure adjustments; and automatic 
ZJ^rZ^^S*? ^TV/ 3 55 voltage regulators for a uon-flucn^tmg power source 

Z^^^^^ fti^ heat * *? M P ***** With filTtbar reference to the preceding illustrative 

c^Ttag effect of tfje evaporation which produces cool- embodiment and to FIG. 1. the temperature of and 

Pn ? eSfi i to ^"J" J"?" 5 pressure on the prospective miluent in the holding or 

aenUy-The temperature and makeup of the influent is storage tank supports a column of water or aroroxi- 
luJvantagoovsly maintained feirry constant, but some 40 mately 11 meters. A check valve & and a pump 28 arc 

t^^^m^f Sofr X ^o SUC?, Y**^™"* Portioned about 10 meters above the level of such pro- 

tot*3by samplera 39 (suitably positioned throughout specrive influent. Pump 28 automatically propels the 
t^module chamber) and the various gauges (24, 25, 26 influent through nozzle 3 at the desired rate, aa^msed, 

t™~,^ ■ : , by appropriate conventionaj instrumentation. 

In Preparing the injecting influent into the recycler, 45 Pipes 2, 15 and 18 convey influent from a reservoir in 
care anouldbe iteken to remove any grit from and to the holding or storage tank to and through nozzle 3, 
avoid aeratkm of the influent. Such mflnent is thereafter pyeno to conveyor belt 37 and condensate to trough or 
- advantageously passed through, a commrauter or hy- conduit 3$, respectively, 
droneve and/or accorded other similar treatment be- Compressor 34 preheats influent directed toward 
fore being discharged into a holding tank sized for maxi- 50 nozzle 3, which is manuaUy or automatically adjusted 
mum flow and having sufficient storage capacity to for optimum flow to maintain a saturated vapor condi- 
njalce available a continuous stream of influent to the don within modulo 4. 

recycter. ^5tdxa®e or holding tank ia «mvenienl2y Influent is vaporized in the module chamber. Heat for 
provided ( Witt a.flcfetmg cover with collection grooves evaporation is received radiantly from the limiifieation 
on its underside to capture any generated methane gas. 55 at condenser 6. 

Anaerobic, activity should be encouraged. Screenings Powdery residue falj-out 11 is collected in tube 15 
or srudfpe, wmchever is applicable, should be removed and removed, eg., by a screw conveyor 100 tberem. 
at a^determmed and appropriate rate. The influent to which pushes the solids through one-way valve 12 onto 
be charged into the recycler is taken from the liquid conveyor 37 for disposal The One-way valve protects 
. M ^^ s 7^^. tneto P° faf ^^^P e< ^^csoas 60 established conditions of temperature and pressure 
to imiuxmze inclusion therein of any gas of sediment within the chamber. 

Upon entering the recycler, influent is already pre- A 10.7 kw fan S, 4 meters in diameter, is capable, in 
heated to some degree of coirmressor 34 and radiation the rarefied atmosphere of the chamber, of moving 
from cc^nscr 6. The internal pressure of influent, is water vapor at approximately 140 meters per minute 
sufficiently reduced fO that it boils vigorously as it 65 (4.8 mph) towwd condenser 6, even were there no other 
passed through nozzle 3. The water vapor is subse- impetus to condnct vapor from nozzle 3 to condenser 6. 
qucntly condensed, e.g., by condenser 6; the condenser The configuration of the far wall at the outlet end of 
is cooled by radiation, by some conduction and by cool- module 4 facilitates the collection of water vapor 
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conduction Kythe conrfKSrfe^T'e^ Srw S tn™!^^ 885=5 ^ va P°«- 

valve 19. which is desired to m»h,taia a^c^n of j?i If* f "^ lber * conventional 

condensate thereover at dl tin^ T&SUts^ataf S. c^ad wtflJ^S SS?!E!E PUmpS hav ' 

taintag uniform temperature and pressure oontS, IS ^ctS Wagamsta head of 

within the chamber. « 

co»v ef o»32 tos ^^X^^X^ ftr0ffll,Jli ° 8 Hqoid fiUerm as 

throughout each module so that necessary conditions to A suitable- receotacle cob «mr»,w .t« 

water vapor passes Into theVacuum putnp. thns increas^ JJ SuiS>! a mcrful^ «t "^7^ • L ■ ' 

ing maintenance of that equipment. ™™lS2ZJ£ t dL^U^"?! ln V ^ r,ou ? Md 

The outside shdl 31 is bXtaed vH.h „ m,v,™„™ e^hmatKms. It. the preceding illustration the unit has . 

mmofpmyurathSrrw™ ^S^SS^^T positioned wlA the^apomtor 

Si!ar« sr tt^^V 6 -* ^^ j a^m r tottes 

S^^S^, l^ d Jf. enV,r0nme ? t ^ **' * loss and to facilitate heat tr^^vS-faSn^S 

Genpr^TKr ^nln^^iS^--^ v"" 1 . oeroflhe type of module 4, results in asnbstantialhrlOO 

™ST^-fT? y ^ ^"^-cooutiMjvrtygaugca com. percent kill ratio due to their internal osmotic bnLw* 

ESL^SLESS! <henn .^°«P'« The atone; such pressure cithern** ££££ 2rfd£ 
* VC !. y "P" 1 rtSponse W t^ 5 " 6 55 The process of this invention is thuTusrful el to 

el^Tbyn^d^^ produce vaccine from an iScrf v7™ "~7 '° 

couTte X« tL^^^^™n^ ^ tea P lural ■* combined in < single unit, . 

p "f" frT?" °»< ?°PP er :«>n«antwi. cuprem-chrome! various alternative arrangements are available for feed 

AI1 ^ drfre " nt readm B s for <* P=^rt or suitably combined. The arrangement Shown 
Illustrative of suitable h^mw.d, ^...i. ^- J * having combined feed lines 2 for a 

phra^^Lf mT.tt.^Tu"" <Jra - ^ *? f unita and «™bined discharge lines 18 for a pair 
KflTSiS ,L™ * re ?f but individual discharge pipes 15 for each unit. 

8 y 8 ^ preSSnrt arrangements shown in FIGS. 16 arid 17'nre merely 
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Sr mtffiCrOUS ° thCr ^"^^ a « ™«ly -nd/orsubKrne^cnatitJ^fsoHdnpckSe; whrchis 

™ e «mple relating to fluid influent involves aque- ^t^^T^w^ Jf?** 5 5 t 10 

OU3 material and a process for extracting snbatantkllv **3j£Z? f \ complete extraction of the desired 

pure water therefrom. The pressure and tempore 5 f T shfl ? C f * ock whUe «* stock is 

conditions are determined to a large cXn Tn^he^a ST * . $pa l e Sp,n ' 1 53 ° f feedin S mechanism 

tare of the medium and the constituent d^JtafcJh £22?"^ ^ flpC * 0Ck 0* Portion of 

vaporized and condensed. The process is equally appl ! 51« "JS^Ti? a mOTc " u ^orm exposure 

cable to all sorts of liquid industrial wastes? almost with- Z£j°'? m Z of toe stock to conditions within the 

out regard to the particular liquid which is being vapor- 10 Zm^^^A^^ 1 ^ P^re and 

i2cd and subsequently condensed. Naturally, for liquids ™*t U °?* m preliminarily established for 

other than water the pressure and temperature condi- « 1 he des ? ^ ^stituent from th c shaped stock 

uons within each module have to be appropriately ^ ^ceased. f reSsure conditions axe established 

fixed. Such is readily accomplished by conventional Z i f s TOdu ' cchaD,bcr m * a ™ ma *ner as prc- 
dctcrmuuuions that are readily available to the artisan 15 V3Q03ly n""™* »« connection with module 4. Tem- 

Whcn temperature conditions are changed, some e ^^ons are established by heating (if neces- 

changc may be required m the nature of the filler me- Ta ■ 65 m tt€ ***** ""^"g each mod- 

dium to the space surrounding each module. This also is ^ ^ c shaped stock 56 is heated to the tcmpera- 

readily accomplished by those skilled in the art from v * . lch lt ls to Processed even before it is 
readily-available knowledge. 20 char B cd mt ° feeding mechanism SO. Gases are evacu- 

The process is not m any way limited to liquid in flu- atcd and Va P OIS «* stabilized under satnrated-vnpor 

cnt Substantially the same process (with minor modifi- conditions in the same manner as discussed in connec- 

cation in structure) is readily applicable to extract from ?°? Wlth the flldd cycle. A volume mover 62 is simi- 

aohds a liquid or other substitucm which is vaporfewble . Iy P rovtdcd *o perpetuate a saturated-vapor coudi- 
and Jiqmfiable. To provide a way of continuous iniro- 25 tK)n °* propping formed vapor toward condenser 63. 

duefcon of such a solid into a module, a special feeding A refrigeration cycle (heat pump 64, 65) comprises a 

mechanism 50, as shown in FI05- 6 and 7, is provided. compressor 64 (used to heat solid shaped stock in re- 

The receiving mechanism has three distinct sections: cciving conduit 51) and a vaporizer to distribute coolant 

a receiving conduit 51, a discharging conduit 52 and a £? around exhaust exit 66 and adjacent condenser 63 
space spiral 53. Both receiving conduit 51 and discharg- 30 Th ^ coolant around exhaust exit 66 protects the vacuum 

mg conduit 52 have internal rifting corresponding to P am P 0** shown) m the same manner as previously 

and constituting a ccoitinuatiorj of the double helix 54 discussed in connection with module 4, Similarly, the 

(as ahown in FIG. 10) of space spiral 53. (In fin ait em a- coolant adjacent condenser 63 assists in the condensing 

tive, out less desirable, embodiment the entire receiving ftmction in the same manner as discussed with regard to 

mechanism has 3 or 4 straight, equally-spaced, parallel 35 thc operation of condenser 6 of module 4. In fact the 

^acJukj Support for the space spiral is provided by 4 oa*c operation of module 59 completely parallels that 

ribs 55 (shown in FIGS. 7, 10 and 11), each of which is of module * Condensate 67 from condenser 63 collects 

bound at opposite cuds to receiving conduit 51 and to ln 164 in the same manner as condensate 9 collects 

djsc^gmg conduit 52. Thc ribs arc advantageously « drain 10 in the operation of module 4. 

spaced 90 apart around the space spiral 40 Grooved cylindrical stock 56 is accurately cut into 

t0 pl ^ raS S °. Ud stock containing a liquid or standard lengths (approximating the length of space 

hqmruiHe consutuent with this feeding mechanic, the apiral 53). The exterior surfael of solid stock 56* 

T«li 5 ~ a p f cp3red < CD3red - extruded, cut by Sroaved so that the shaped stock rotates at least one fuD 

^otherwise shaped and radially grooved (to revolutioa during its passage through space spiral 53 in 

^Sl^? 1^ receiving conduit 51). The grooves 57 45 the chamber of module 59. Ridges 5$ of receiving con- 

1aT?i mUSt ™ tch rid9ES 88 m receiving duit 51 continue through the chamber like a space frame 

J* . . , _ . „ ^ further continue into and through discharging con- 

As in the case of liquid influent and the operation of duit SZ S ^ 

Sn^,^^^™ 511115 are r obt ^ ed , oy atabifixing the When shaped stock 56 19 introduced into receiving 
temperature and process of module (extractor) 59 prior 50 conduit SI. it is rotated in a manner which pushes before 
* P , eSnng any ^ f€ ? i 1 ^"' Generfl "y Process- it plug 60. Following each section (as shown in Fia IZ) 
ml^Sr?!; hQ leSS thfl0 ambifint *emP«a. of shaped 3 tock, a cermet divider 68 fa used as a fol- 

To st^te^^^^ , . l0 ™' Thc cermet divider is sized and externaSy 

^i.-mi!fr2 ^"^^^^^P^s^c^thinthe grooved to foDow the spiral path through feeding 
nSSsm 2* a f d of 55 mechanism 50. Immediately behind the cermeVdiv^?! 

b?^3u? m wwJT L^>;,f UC i h cX °* m Z b ^ Qf ****** 8tock 5«ia charged into feedteg 

™JLT 8 S ^^J 5 fl,, » htl y longer than feeding mechanism 50. Each length of shaped stock 56 is fol- 

mcchamsm 50, which has an extend diameter substan- towed by a cermet divider * imtifSe ^ngth of 

tially the same as but slightly less than, the internal shaped stock for a given run has been ^us^^ed At 

hll^rr 5 51 *"* WhKh B doU ^ 60 ^ nt * the^ process, a sSSt4 

thTS?^ 1 ^ Q ° Ve ^T^P 0 ^^ ^ and matching grooved metal cylinder (plug 60) is pushldtt^uah 

» « &^ H^t^L^^ COnduit 3I - P,u * mechaniBm 50 wiih the Wl^S 

^schS^lo^mt^ stock S6 immediately preceding it. TTius, shTped S 

thrn^^H^Tf^K ■ ^t, ye L t0 inov ! ^f^Wy cofldnuousry charged through feeding mechanism 50 in 
^te^ J^^T* WhCn in 65 BS ^ succ^on and foTan extended a period % 

WitW^ ^ £ J^T* v, - desired. The chamber of module 59 is sealed from nmbi- 

l«w JSS ^ su ^ te conojtions are estab- ent conditions by sections of shaped stock 56 aXorbv 

hshed withm the chamber of module 59 to liquify, boil plug 60 ' Dy 
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prognumned for co.tro) by computer or- b S by tee* Md then fluxed and soaked with oB to auU tte 
~. particular raw material. The cutties of the cvfmrtri™! 

th£* C ° mp0ncnt of f hc soKd wh ** h ^acted shape is effected by describing a KaT^A ^ a 
~ ma y com P nse a vapori^ble and condensable hser beam; the end cuts are made by a beanVtravdlbS 
as well as one or more other fractions. Compo m a straight line. The prepared shaped stock 56has1wo 
^ ^^r?!^? Wn iT" nwdiile »m tte form of ID radial helical grooves cut hi it Cermet d^dera CT ^ 
sojigs. crystals, bqmds and/or gases and vapors. It is not round pieces with notches 79 to match grooves 57 m 

ununri I to have a Operation of two different liquids shaped stock 56. Receiving conduit 51 anldisc^Sng 
rather than a solid/liquid separation, as in the normal conduit 52 have spiral internal rails or ridges 58 which 
operation of module 4. A liquid or solid discharge may fit into grooves 57 of shaped stock 56. These eondufes 
be removed through collector 69. When two liquids arc 25 a *e Placed at an angle which describes a straight path 
separated, one or both may require pumping. It may be through the chamber of module S9. The conduits thera- 
advRntageous, e.g., to have a centrifugal pump 70 in sdves cn, y extend a short distance, e.g, several inches, 
collector 69 and a submersible pump 71 for drain 164. into ^h side of the chamber of module 59, but space 
Liquid, a liquid-solid mix or solids may be collected ^P*™ 1 53 (stiffened by four parallel (ins 55) 'completes 
in collector 69 directly beneath space spiral S3. As pre- 20 mechanism SO by bridging the gap between 

viously indicated, collector 69 may require a pump. receiving conduit 51 and discharging conduit :52 so that 
However, when solids or a mixture of liquids and solids thc totality of the feeding mechanism runs completely 
is discharged through collector 69, a screw mechanism, through the chamber of module 59, The shaped stock S6 
such as that described in connection with discharge pipe |S P referfl bly fed from a higher elevation to a lower one 
15, may be inore appropriate and is optionally provided 23 and '* advantageously rotared while sliding down or 
in connection with module 59. Certain vapors may traversing; the incline. T>ependmg upon the actual angle, 
liquify on condenser 63 and be removed as in the fluid n7ininial power is often required to speed up the 

cycle, but still require to be pumped out through drain 8 ,de * Thc rate °* traversal through the chamber is in- 
164, depending upon their density. creased or decreased as desired; ft is regulated manually 

Sensors (electric pressure gauge 75, thermal pressure 30 or by prHpr ° STflinmed computer controls. A plug 60 is 
gauge 76 and thermometer 77) often need to be more f n f E ^ rted m "wdin* mechanism 50 when the process is 
sophisticated in the processing of solid stock than their c* stopped. This plug has the same diameter 

counterparts in the corrcspondmg processing of liquid *" grooves as shaped charge 56. but fa longer and 
influent since, in nearly all cases, gases and/or vapors « m a hiches outside of receiving conduit 

have to be evacuated through exhaust exits 66 As each ' 0Wfl thr0u S h chamber to a position which is 
devoided shaped stock is ejected from discharging con- MV ™ ™™ ^yend thc oppositc.cnd of discharging 
duit 52, ii is severely fractured and often practically I ? mdui f. **' To . s£ftft the P ree «^ 60 is inserted 
pulverized when atmospheric pressure slams into its through receiving conduit 51 into this position. It is 
pores and fissures- followed by a section of shaped stock 56. The envirtm- 

A* with the l^wdprcx:^ 40 V™?}*?™* been prev^Iy established, proccaaing 

ally performed in 4 flip-flop chambers (positioned^ ^± t * V J??' 68 ia placed behind Ac flT5t 

shown in FIGS- 16 and 17), which are ^™ri*ery ff? 1 *" ? f ^ped 9 tock 56 to seal it oft- from the follow- 
offset to accommodate receiving conduits 51 ind di* ?* u T of shap ? 3£t0ck ' A 1 " 2 ™* sevens of shaped 
charging conduits 52. It, like the fluid orocess has the V°*Z a ™ c ** mt * d]Vlder$ * re the0 continually fed into 
area surrounding each chamber filled with an appro*™ !^i m ?l hanism 50 uhth *■ end «* 'he run, which 
ate fluid 9, such as adeaerated aqueous solutic^Biudbas «ZE*^?lu* y £ °' m ^ *£P«* **** 56 
propeller agitators 78 appropriately posidoned and im- ! f WlS ^^.^e chamber of module S9. itiscontinu- 
mersed in such liquid for forced oonv'ecW TheeX ^S^J^ SiM^ components therein 
assembly h insulated by a shell 79. The exhaust exit and <n £1*2/ b °? m ¥°* ™™^*™PP™& and/or evaporat- 
immediate surrounding area are refrigerTti by ccolam * ^ * *h«r the shaped stock is 

65. as is condensing surface 63. Cooling the exWeSt ^^l^f^T^ ^ " tracted 
prevents condensable vapors from passing throJSIhe ^h^^J* continues through discharging conduit 52 
exhaust pump (not shown), since ccScSa^^u^ XTlT^' divider 68 

ring in such pump necessitates exccssiveTa^en^ « ?cl^ d ^ * tri * v * d l™*™** When the devoided shale 
Coolant 65 is condensed by compm^r 64^ 5 ($6) * s " b J ccted to «tmtepheric pressure, such 

A particularly advaata^^^oTLlolid nroc^ ^ evacuated pores and fissures and 

is to extract p^holeum n^fSe ThVmt^ practjcatly pulverizes the devoided shale. In the mean- 

other ^tesKsS ji n P 5^Z H S g Hquid from drain ^ e 0r ^ r suitable process, 
and 20 ? C the uarteuW snXb^^ , " g y 6p0r procJucc * from constituents of shaped stock S6 is 
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matlc^y by.compmCTS fmjgrflnim^ for each batch or densatlon is instantly transferred to aWd <t<*± % hv 
series of patches. When a run -» completed, tbe long radiation, ^nsierreo to shaped nock 56 by 

K^i!^l 5,f f ll X ^A'*^* 3 d > c0y ***** T>nin 164 fe substantially outfitted in the same way as 
£e fast section of shaped [stock 56 and run through its counterpart in the fluid process, ^XSSetS^l 

^Sf^Tf^T" " * ^^^^ 5 P U ™P 7X to remove con4^%m^^S^\y 

pe^tamed in that mechanism, completely on gravity because of the t^MKtv of rSa 

. y^P^. Liquid petroleum removed through collector 69 81. pwcie 
,5 separated from any solids therewith; gravitational Medium 61 comprises ethylene glycol mixed with 
separation is ordmarbV employed for this purpose. If 10 deaerated water and proportioned not to boil below 
any salt crystals are present, they are suitably removed. 185* C. . 

Sepqrated petroleum' is used as such or further pro- The same Kinney KS-13 pump, refrigerated areas and 

cesscd as desired. Condensate 67 is also used as obtained operating principles as used in the fluid process are 

or further appropriately processed. Further processing suitable for exhaust 65. 

is, eg., effected in the previous fy-discusaed liquid pro- * 5 Shell 79 is the Same as shell 3L 

cess to preserve the integrity of such prod nets, since Lighter oil fractions are separable from condensate 

many experience serious quality degradation when pro- 67 0v subjecting such condensate to the fluid process 

ccssed at high temperatures. Moreover, energy require- and establishing appropriate saturated-vapor conditions 

ments of processing m the subject liquid process are 01 modu] c 

considerably less. 20 The shaped stock 56 must be accurately shaped, 

The shattered shale residue is useful, eg., to backfill grooved and properly treated to fit feeding mechanism 
mines and as road aggregate. ™- 

Many elements for the solid process are the same or Cermet dividers 68 are round discs whh notches to 
virtually the same as their counterparts in the fluid accommodate rifling 38 and double hell* S4v They must 
process and thus require no further description. A num- 25 6190 ^PK"* eeal oflr individual sections of shaped 
ber of the elements, however, are unique. Some of W from each oCner « They are reusable, 

these, as well as others, are briefly considered. Special spiral cylinder or plug 60 is a permanent reus- 

Receiving conduit 51 is placed on an incline to mciK- . *Jf 1 cylinder that is machined to fit feeding mecha- 
tate conveying Shaped stock 56 (shale) into the chamber ^ m ™ 50 an <* to be passed therethrough readily 
of extractor 59. . 30 70 is a conmierciaJly-available centrifugal 

discharging conduit 52 receives shaped stock 56 Pump that is capable of pumping a suitable proportion 
from space spiral 53 In the rarifled environment of the ° c^llw^ ntcI °???^. m 

chamber and conveys the shaped stock from the eham- ounmersajle pump 71 » similar to pump 2B in the fluid 
ber of module 59 into the atmosphere outside of that „ pr Sf*?L l . ^ . . 

module. 35 Receptacle fit) is, eg., a tank, pipeline or sluice for 

Space spiral 53 is stiffened and supported by four "^TP? of ^««rtor 69 

parallel fins 55. Its.donble hcli* serves to rotate shaped J^^Jh^tl ES^ ° r " luke for 
stock 56 for optimum drainage and evaporation as' the kZs'ZI^*' 
shaped stock travels through the cb^be7of module 5* ^ %J^^SSS3^ **F? am «*' 7 > 
in the devoiding process. J? 111038 djBclQ5ed r ° r process. 

The environment of the extraction chamber of rnod- ' ^ <^*Pk /<* processing shaped solid 

ule^is established for optimum meltma coifing and. ^ ? M ± *w-mM\n* m 
/or subliming constrmemTof shsr^^k Win order ^^7^ ^^^S 0 ' * * FIC ?' *!' ^ VCaa thou « h 
to devoid such shaped stock <**E^£u!ti£^ « SJVy£U?^ * ^™*"W« fo ' th f c 

CbnectoT 69 receives drippings from slape^to^ 56. EE2^J£! ,^2** ^ar^emcnts are useM for the 
Such drippings may or m^^^^^i^^/^ • £"5"*! the solid process 

through collector. 69 to receptacle 80. Collector 69 Th^nL^n^ .#„ 
optionally has withfo h a wo£, screw or other device 50 stoc^m^^ 

to conduct unduly , viscous drippings or mixtures of Z^.S^^lF^^:^ g d ^ sc . n Pj l0n - li 15 apparent that 

^ii^rj^l. «P*^* to ^i 1 "* 6 invention or sacrificing Us material arjvant^ The 

^^^.i^.nf^L^fT 3 ther " hx<5a 8 h Y i * urn P processes end apparatus hart^orrdacXd are 

valve 17) ia pivvjded near the inlet of collector 69. Like I clajro* 

^^Ti^^, 1 ' '"™^bop<x*tol. . L A substflittially^losed hoiixontaDy*<bapgsed hoi' 

-„Y,?i^f " K>V '!. W " alln0st " lwBJ ? to ^ tow nodule having a single cha»bJ wrdTaa inlet 
™£?J^ ,oward port 66 end «, mean, and an <Z tneanVat o^te^.^i b a 

^n a ^ 3 ^56 m | a °L^S!iT'?? e f ,t,, 5 ° f JT ,f ^ ^^^'y "^Paired path extending from thTtafct 
fcK^T,^I,rr^^ ^ia) and inoat therefore mean, to the outlet means, with discharge means at the 
™$1£51Z^J£ZZ? °> ^« ^ below or dovmot^am from the inlet mea™, 

TtT ^fi^^^.^r ^"f*^ 0 ^ whh Really-disposed condensing means at the outlet 
•rae configBatfon of the for. end of condenser 63 6S end, with means to maintain a substantially constant 
fecihtatta Indication of pe^eito vapors in contact temperature throughout the chambeTwith ~ 

d^tr^ r^n^^ ?°7?.°l" thC r COD - mea ™ <?) to -f*- « component of iTatn^n.^ 
demdng surface to dram 1S4. Most of the heat of con- duced through the inlet means, (b) to maintain a sub- 
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f„T^L Ct ^!? nt PI ? SU ^ throughout the chamber 8. A substantially-closed hollow module to™^ ™ 
rnl^—n?^"" mh \^" V^^-^Por at- liquid medium mean, to rcfat KESSSJKST 
mosphere of the component throughout said chamber at slant temperature, the module hnv^» - ™ wilf^f " 

mentary means Mparate and distinct from the vacuum 5 diameter, having a single chlXr w^aaTi^™,,^ 
Ii,f«t ,0 "? " ™ ^ nitt * ^ d/OT "famine flow of ind an outlet miu» afo^Tte^ds JSt^tSS? 
« m^? ^ ^ ,he takt meanl tC ** unimpaired path e^d^g 

ing means, - the outlet means, with discharge means_at fbr> i.lnt 

^^ ^hambcrhavms a sub5t.nti.lly circular below or downstream from dEEE^JS co^ 
cross-secuon. proving a flow path for the saw- 10 densmg means at the outlet end, with nieanTto nrintain 

rated vapor which , 5 substantially constant in a substantially constant temperature throughout the 

croOT-Bectional area from the inlet means to the chamber, with vacuum means (a) to vatsorizea comno- 

eondensmg means and having a length at least as bent of influent introduced throngh the inlet meana ftt 

great as its diameter. to maintain a substantially constat pressure throughout 
2. A module according to claim 1 whereto the con- 15 the chamber, and (c) to produce and maintain a saturat- 

denstmg means comprises means to radiate heat of con- ed- vapor atmosphere of the component throughout said 

densauon to the intet means and thus to influent mtro- chamber at the substantial ly-**mstaut tomperatnre. and 

duced therethrough. With supplementary meam, separate and distinct from 

a a module according to claim 2 wherein said con- vacuum means, to assist in initiating and/or main- 
densing means comprises means to reduce the volume 20 taing flow of the saturated vapor from the miet meam to 

of saturated vapor at the outlet end sufficiently to draw the condensing means. 

saturated vapor continuously from the inlet end toward tnc *mgle chamber providing a flow path for the 

the outlet end when influent is continuously introduced saturated vapor which is substantially constant in 

through the inlet means. . cross-sectioiuU area from the inlet means to the 

4> A module according to claim % wherein the vac- 25 coiaiejismi means, 

uum means is means to maintain a substantially constant **** condensing means comprising means to radiate 

pressure within the range of from 10-3 to 25 mm of He neat oF Condensation to the inlet means and thus to 

throughout the chamber. influent introduced therethrough ami means to 

5. A substantially closed module having reduce the volume of saturated vapor at the outlet 

(a) a hollow interior. 30 . end sufficiently to draw saturated vapor contmu- 

(b) opposed end walls providing an inlet end and an J*™ Wet toward the outlet end 
outlet end joined by a single sntartajitially-cyliodri- uen * continuously introduced through 
cal horizontally disposed section defining a sub- 0 ™ ^ means, 

stantiafly-uniform flow path which is circular m « A^Sr^ accordujg to claim 8 encased in means to 

cross-section, the end wails being separated by a . 5Ulate thc *^ u,d medium means from ambient condi- 

distance which is at least as great as the diameter of . 

the cylindrical section, 10. A module according to chum 9 having an outlet to 

(c) inlet means for mtroducmg influent into the mod- **** vaci,aB1 m«ms and oomhined heating and cooling 
ulc at the inlet end, ■ ! n ^ ns » t ? c heating means comprising means to heat 

(d) vacuum means to vaporize a component of the * nfl ° eht introduced through the mlet means and the 
influent as said influent passes thronnh the inlet Sf?"™ 3 mCans eominising means to cool the outlet to 
means into the hollow module end to maintain t^J^T™ "HZ^* <^ensiiig mcaus, 
saturated vapor of the component virtually um- J^jt^i^**?* XO "J™* 9 thccro8S " 
formly distributed throughout the interior of th* secl30nal of the saturated-vapor flow path corte. 
module, the v^unYmS^ 45 spends to thatof a circle having a diameter which is in 
sej^e^component frc^m^Zp^ of Jfl^ about W5 to *« * 4 ofthelength 

(e) discharge means at the.mfet end below or down- »^ according to claim 9 wherein the inlet 
. stream of the inlet means to withdraw fromTe » ""^ ^ mtn *? dn S mto module, 

module non-vaporized components of ^ tofluent ^"SL^^Jf m f? nS for inverting the 

. (f) vertically disposed condensing means to co^K S 2 J f» mtt °**** *e module; into saturated 
vapor of the cc^rrponent at the outlet «no% « ^^5"°* ^. 

Cg^^to wtu^^densate fr^nft outlet 

JJA *• to claim 13 wherein the . 

saturated vapor fronvthe inS meZ to the con- Sid as h k ^nvt^t^^ ""ft *^«Np- 
densing means. ^ ^i? * " 18 ^nveyed through said conduit means. 

6. A module accordiniz to chum s _ 60 " . module according to claim t4 wherein the 

assfetVc^ve^^ ^ ^ Ul I m ^ S is at an angle tb both horizontal and 

unh^lvfroniSf ^m!L7f^L^T^ ^ y V45rticaI 3x131 V ]mKS of «» module and « mearis for 

untfdrm ly from the inlet means toward the condensing conveying said shaped solid from a higher elevation to 
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tions, the plural modules being juxtaposed so that the 
miet means of each is adjacent the outlet means of an- 
other. 

17. Plural modules according to claim 16 wherein 
four modules are juxtaposed, two above two, in the 
liquid medium means and within common inflating 
means so that the inlet means of each is above or below 
the outlet means of the other module having substan- 
tially the same axial vertically-bisecting plane. 

IS. A substantially-closed module immersed in liquid 
medium means to assist in maintaining it at constant 
temperature and having 

(a) a hollow interior, 

(b) opposed end walls providing an inlet end and an 
outlet end joined by a single substantially-cylindri- 
cal section defining a substantially-uniform flow 
path which is circular in cross-section, the end 
walls being separated by a distance which is at least 
as great as the diameter of the cylindrical section, 

(c) inlet means for introducing influent into the mod- 
ule at the inlet end, 

(d) vacuum means to vaporize a component of the 
influent as said influent passes through' the inlet 
means mto the hollow module and to maintain 
saturated vapor of the component virtually uni- 25 
fbrmly distributed throughout the interior of the 
module, the vacuum means comprising means to 
separate said component from other components of 
said influent, 

(e) discharge means at the inlet end below or down- 30 
stream of the inlet means to withdraw from the 
module non-vaporized components of the influent, 

(0 condensing means to condense vapor of the com- 
ponent at the outlet end, 

(g) means to withdraw condensate? from the outlet 
end, and 

(h) means to regulate the influent to replace saturated 
vapor condensed by the condensing means and 
thus maintain a "flywheel" effect for the flow of 40 
saturated vapor from the inlet means to the con- 
densing means. 

19. A module according to claim 18 encased in means 
to insulate the liquid medium means from ambient con- 
ditions. 4S 

20. A module according to claim 19 having an outlet 
to the vacuum means and combined heating and cooling 
means, the heating means comprising means to heat 
influent introduced through the inlet means and the 
cooling means comprising means to cool the outlet to so 
the vacuum means and the condensing means. 

21. A module according to claim 15) wherein the 
cross-sectional area of the saturated-vapor flow path 
corresponds to that of a circle having a diameter which 
is in the range of from about 0.25 to about 0.4 of the 55 
length of the module. 

22. A module according to claim 19 wherein the inlet 
means is moans for introducing liquid into the module, 
and the vacuum means is means for converting the 
liquid, as it is introduced into the module, into saturated «o 
vapor and pyeno. 

23. A module according to claim 19 wherein the inlet 
rneana comprises conduit means for conveying a shaped 
(liquid- or llquefiable-cxmmonent>-contaitiing solid 
through the module at the inlet end. # 

24. A module , according to claim 23 wherein the 
conduit means has track means for' corning the shaped 
solid as ft is conveyed through said conduit means. 
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25. A module according to claim 24 wherein the 
conduit means is at an angle to both horizontal and 
vertical axial planes of the module and is means for 
conveying said shaped solid from a higher elevation to 
a lower elevation across said module. 

26. Plural modules according to claim 5 immersed in 
liquid medium means to assist in maintaining them at 
constant temperature and encased in common means to 
insulate the liquid medium means from ambient condi- 
tions, the plural modules being juxtaposed so that the 
inlet means of each is adjacent the outlet mean* of an- 
other. 

27. Plural modules according to claim 26 wherein 
fnur modules are juxtaposed, two above two, in the 
liquid medium means and within common insulating 
means so that the inlet means of each is above or below 
the outlet means of the other module having substan- 
tially the same axial vertically-bisecting plane. 

28. A process for separating a vaporizable and liquifi- 
able component from material having plural compo- 
nents and which comprises: 

continuously introducing the materia) through an 
inlet into and simultaneously vaporizing the vapor- 
izable component in an enclosed vaporization zone 
which provides a substantially constant flow path 
of circular cross-section from the inJet to a vertical- 
ly-disposed condenser at opposite ends, 
maintaining said vaporizable component in saturated- 
vapor form virtually throughout the vaporization 
zone, 

conducting the saturated vapor laterally at a substan- 
tially constant and continuous rate of flow from 
said inlet to the condenser, 
continuously producing condensate at the condenser 
end in an amount which substantially corresponds 
to that of said vaporizable component which is 
present in material concurrently introduced into 
said vaporization zone through the inlet 
29. A process which comprises: 
introducing a vaporizabl&^mponent-contahting ma- 
terial to the inlet end of a horizontally-disposed 
chamber of substantially circular cross-section hav- 
ing an inlet end and an outlet end at opposite ends 
thereof and having a substantially constant flow 
path, 

vaporizing the vaporizable component on introduc- 
tion of the material into the chamber to separate 
said component from other components of the 
material and to produce a saturated vapor of that 
component throughout the chamber, 
maintaining the saturated vapor throughout the 
chamber, continuously conducting the saturated 
vapor from the inlet end to the outlet end, 
condensing said saturated vapor at a vertically dis- 
posed condenser at the outlet end to produce liquid 
in a purified form and 
withdrawing the purified liquid as condensate from 
the outlet end at a rate substantially equal to that at 
which flaid vaporizable component is introduced 
into the inlet end of the chamber in the vaporiza- 
ble- ccanpcttent-containing material. 
30. A process according to claim 29 which comprises 
maintaining substantially constant the flow rate of satu- 
rated vapor from the inlet end to the outlet end, the 
temperature within the chamber and the pressure within 
the chamber. 
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3L A process according to claim 30 which comprises 
radiating heat of condensation from the outlet end to 
the inlet end of the chamber 

32. A process according to claim 31 which comprises 
withdrawing from the inlet end of the chamber sub- 
stance comprised in the veporizable component-con- 
taming material and not retained by th& saturated vapor 
conducted to the outlet end of the chamber. 

33. A process according to claim 32 which comprises 
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35. A process according to claim 32 wherein the 
vHponzflble component-containing materia] is substan- 
tially liquid in nature. 

3&- A process according 'to claim 32 wherein the 
vaporisabie component-containing material is substan- 
tially solid in nature. 

37. A process according to claim 32 which comprises 
withdrawing non -condensable gas from the chamber. 

38. A process according to daim 32 which comprises 



maintaining the saturated vapor under a pressure within 10 h ** ting v *P°?v**te component-containing material 
the range of from 10-3 to lirxmrof Hg » '"troducmg it into the chamber. 

34; A process according to claim 33 which comprises JzJtSStt B f?°"?* S * ^aim 32 which comprises 
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11-s tti6afim^f^ft Kyoto (jp). 

(74) RSX: l§*t lg¥ (NfSUIMURA, Ryuhcl); T 6040857 

S A St « m * J* E* A A. 51 - * ± 5 & & £ Br 

2 6 7 SUfe jftArife tfJU 3 PB Kyoto (JP), 

(»d issEi (a^^i^my . ^-cvofugaxsjrt&aa* 

pTflB): AE, AG, AL, AM AO, AT, AU, A£, BA. BB. BO. 
Ba BR, BW, BY, BZ, CA, CH. CN, CO, CR, CU. CZ, DE, 
DK, DM, DO, DZ, EC. EE. EG. ES, FI, GB, GD, GR, GH. 
GM, GT. HN, HR, HU. ID, IL, IN, IS. JP. KE, KG. KM. 



(54) Title: LIQUID MATERIAL VAPORIZATION APPARATUS 
(54) *9i<BS5fr: »(*«»»ft:»tK 



(GOO 




(57) AbAtracl: A liquid material vaporization apparatus capable or increasing the flow rate of a carrier gas CG without changing 
the shape of a nozzle comprises a gas-Bquid miring chamber (J) in which a liquid material LM and the carrier gas CG are mixed, 
a Houid material introduction path (2) which introduces the liquid material IM into the ga^Uqoid mixing chamber (1), a carrier 
gas introduction path (3) which introduces the earner gas CG into the gas-liquid mixing chamber (1), a valorization nozzle part (4) 

£0 which communicates with the gas-liquid mixing chamber (1) to subject a mixture of the liquid material LM and the carrier gas CG 
to vaporization under a reduced pressure, a mixed gas derivation path (5) which communicares with the vaporization nozzle pari 
(4) to derive the mixed eaa MG vaporized by the vaporization nozzle part (4). and a bypass path (6) through which the carrier gas 

^ introduction path (3) communicates with the mixed ens derivation path (5> and which flows the carrier gas CG from the currier gas 

O introduction path (3) to the mi*ed gas derivation path (5). 

OS 

0(57)£fci: yX;HBtt**£t^utS8<. **'JTtfXCG<D*S£Jt(t£ -Qte\Z?4bCt*Bmkl^ »#*t 
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iMftl Indfcn chief baptized for St. 
~lz- K nn IRum. IH-. new land] Burchi- 

a iTgM SST 36^)00 AO, Bii. 03^« sq. km) 
S^Jo^SToFr n«»r < L rtooetttf. dim. of 
5* bout* tho.ftret of Its kind -tf. 

£ 1 | 0*. l^TWitlTO With n more Of IMS fiomplfi* 
3** 1}£ onr made bv Justinian 5^pbmen- 

C5^2*i W sJoOT NOVEL, JOTCthWS. WClf, DM 

2Ii to ciieltty. banal; OTeT, y asmmerclBl, dtc. 
KOiSl o.*(WW» L _ 



u^to vemlwt) IMS * OF* NoonmO/t < L Nottcmber < 
ESiT* 4«r < ?h so romed as the ninth Month of the. 
{■g^, y ttr which begun with MflTch J the eleventh month 
SSTbsrtrw 30 daya: anbrev, Wmf nr W * 
IS TfMa) a (ML «nng. of L nouem ni*c each .< 
fwl RCCA. the recttatlon of jroygr* W the practicing of 
Mosaics *w. usually to Beck same special mvor . 
j (o$Vgo > iw) city io NW R.SJ.&R; tornw politic rd & 

deeaiw (Uth-15th cent): pop- 220^00 ... . 

•ctfrll) A (MB nonu < OFr newer < L rwurar^/Vrw, Wi 
ifam 1 p person on probation in a mHgiotni group or order 
pttifc* «*rs; neophyte 2 a person new to a^rttcular Occupa? 
"iHQf l ftiu apprentice; bepnnw. tyro —-3Yct AMATEUR , 
3 {tlM ryrro, «ve yoM m. pi »n» <-W») I8p < rimtjtio, 
1 < L (tot) nopetim, now (bulfc flCo NOVEL J a novice OpH- 



929 



Novate / nuclear fission 



no y ado (nwfl yttd') «. (Ft < noyer. to drown < L necnre.to kin fin 
LL, to drown): see hecro- J o mfiaa execution of persons by drown- 
ing, os practiced at Nantes, Franco, during the R*ieh of T« tot 

NOV** WftVi 188M95«i finff- poet 

noz zle (nKz'sl) n. [dim, of ntobJ 1 o snout at the end of a hose, 

pipe, betlowa, etc., by which a stream of liquid or pip nwy br directed 

and controlled 2 (Slanj] thn none- * /, 

n.p. nisi prittA ' 
Mp Ckem. cymool for neptunium 
KP tfbtaryPubJIc 

NPR Nntinnfll Public Rcdio * * 

NBA 1 National Recovery Adralnletranon 2 ly^Uicmal Itifie AJnocin- 

ticn • 
NRC 1. Nations] RcRcorch Couedl 2 NueJenr Repilalory Comjoig- 

tlHBanklng net cuffideot fUnds 

HS 'i naval station 's new aeries 3~Ncw' Style 4 Knva Scotin.S 

nuclear ship 6 ftuctar submarinn 
r^C Nattonfll Socurfty Cnunea 
t\it t*ot RufTieient fundn* ' 
NSF Kntichal Science Foundatton 

HSW New South Waleo • ' V 

-ft*! not A contrnctrd form used in eombinaticto with certain vetbg 

NT 1 New Testamant 2 Ndrlhern Territory 
NTA'aitrUotrottetic add, a whit* wyrtnffine ^powder, ^(CHtGOOH), 
forcnerty tuuirl'in detorgento ibi ills biodefcradaMe cjualltin, but dl>- 
oontinued as a nosalble heahh hmxArti '*.*.'. 
nlh*<«nih) ac?. [< (srveOkth, (blev^mth J 1 OTprea^tig the ordinal 
'eqirivnlent to n. 2 of the Indefinitely la^e of am all' quantity repre- 
Bented by a -to Ihn nth dBgrre (or ."power)' 1 to mi indnKnile 
jW or power 2 to an extreme ' v " 

NTP nomal tempiirani re (O'G) and air pressure (760 mm Of mercury); 

OTP . ' *• 

nt Wt act weight •' 
mi 1 (nOo, ny%9) »- [Or ny v Semi as* in Heb nXm J no7n> o/ th? 

thiHeanthh*terofaieGr*eka1pteb«^ " 
nuz (n*0) Aj<w* en wwJaroation o»ed to express jurnriss , a wwm snt, 

aequitwccrrcB, resignation, etc, 0t a tjuaation, aft "woUT^. "bo? . ^ab 

Whatr,**, 

Nu Bibtt NumbcfS '' • • 

nu-9nce CnWImii', nyoV-; ndMma r . ayo^-ln. I F» < «ujo- t to dhedc * 
nut '< VL*nuba, fot-V. mui«a, aelnnd ^ TB-^sneiiO^. lbji^^.Wolph 



nUC <" VLi 'TOOT, iwhuwm, b. uiuiiu ^ la -wwuofv. iwj . w*» 

tf tfti^v* i«n city hi PJE Yugoahwip, oo the Danujbe: pop. nu*Q, prob. < baac ■ Wno- f to floer,' molcfcire > m^awtId alight or 
v * • M r?^ delicate variatkw in tono..culo*, jaeaninje, etc; s^adcof diC^rnnc* — 



_.t (na rfih' it -rich'* it, «B Atf) zl (Ft not^ciot < ML'nrwt* 
1 1a) (he period or state of being a. novice S) moves 2 the 
s anfentd U) njUjtfona novk«v Alao, chiefly Brit, ap.; rtO vrcS- 

(nii^e kfin', -vo-) [L nou(iis), krw + <c)ocacn(e)1 

fbt PHOC A WR Afcjn ap. N OVOCSIn B 

PttS* (ttO 7 ^ kffOx nyetalO city Sn 8C R5^K, irl the 
" ib: dto. 577,000 " ' ' , 0 

(nM ■£ bindO citr fn SW R-SJ^-SJIm on the Oh 
pep. WWjOOO 

. n) adV, | ME c 0£ nu, akin tp 0?4 Goth, OHG nu < IB base 
, »>Orna.LnuncJ 1 a) at the present time; at thi* momcM 6) 
Make 2 at the time referred to; than; next /not* his ]oy bemn/ 2 
*"ba* *«ry doac to the present: specif., o) vpTy recently; not long 
sja fiftBjujt) /be left just noia/ a) very soon (often with jwtf /they 
{^ienvr Josl ntw; 4 dven the situation; with things as they* are 
fla^ljiievir know what happened/ New is often used witficait 
SLSrV 1 * Wtaninp (br emphasis or to preface br reaume. one's 
JMJb /apui loot here/ —con}, tfnqo; oMrrrig tHat /how that you 
J*/ -a the prraent lime AhniV all for nowj — of tho prcaeht 
a QurtnL time /ihe noty generation/ —total], an exclamation 
BP**** a) warning, reproach, etc. /nom, be careftill/ o)"Bymp»- . 

jr.eapcmy etc. /nom naieJ A<vn\ worry!/ —HOW P41fJ .then snrne« 
«fB ioc«3k(fuay: niao now and u^aln 

«w (cou) n 1 N ft -ij nT m} Orcam^ation for Women 2 neeottaWe 
■wrof withdrawal 

T-£ a,, i T *7'* dfll '> I ME nou orfaiet < now ♦ on ♦ day * 

JJ0»- Biffli j i n ihrac dnys; at the pTcicflt time *-ftr lha present 

in no mannar; by no nieans; not at aJh ocrwian: 
r*^ 5 * 0 wriUen as two words (no way), pronounced! with a Ctsihr 
JJJJ. wd uteri with tha force oF on utterioction Also - nc/wayV 



nuh (nub) nffvar, of ftnao, For knqs| 1 a) a bnob or rump b) a amall 
■ piece " w2 [Qbllnq-] tkepoint of a Btory or pat of ■ mutter 
nub bin (noVm) n. {dim. of orec, ] .n amall ot u^rmct^asr.of 
Indian corn 2-anytning amaQ or t 



HUb-ble (muVal) A. I dim. of HUB | 



|/h[i00i>ujofeoiu7 . • 
ob.or rump. — nub/bly, 



-brter, -bH«at at*, 
ntlbpy (n^b'e) acft -hljer. *btast covered with bttirJI nubx. or lumps 
•havms a mufh, (netted surface; hubbry /a.rtuWy fobrW r -rtUb / W' 
. naaa n. " • . .» ••• „ t • »• - 

Nu-hJja (poT'be S nyoV-J [ML <• L jW«ha/. the >hmiamr < Or 
Noii6eH region & ancient tingdDm.in NE Africa, wart of tho Red 
Sea. in Egypt & Sudan ■ * 
Nu-blfarV <^n) fiaj. drmianotintf Or of NuWa, ttB pooplo, or their <lnn? 
— h. 1 a native oT mhflWtant of Ntmio 2 a group of Chart* 



tn&'hwai', •wer*) ecrv. { NT£ no wher" < OE nohuwr J not in. 
^or to aay nlao,, „ ot on ywhcrc: also rColloq. oV DialJ rto'Whodia' 
* 1 * P'^ffl that is nonexistent, vnfcnown. remote, etc 2 a pbjca 
■kJJJi* w obscurity — rtowhofro near not by a wide margin 
^TOjr (nftliw^r, .„^,'.) arfv. [ME WoiahiaW < OE 
jJjT^ i hi, at, or to no place; nowhere . . . 

^r*f* ftf) tel designating or of a pitiantion, poUcy, etc. that 
ajSJ SJ to wtctw no matter what measure* are taken 

hi |° 'Bo »!0 BOV. in no oiRnner. noway 

T^tnautl fi/ji,, tina nowt |ME c ON nau(, cattle, alctn to OE 
leaZr.^ 1 ) IChicflv Scot.) cattle; wan 

Pjjl^I I U KIChT J Rom. namr. far Nvx 
fer^lturtr-jhw) at^L i L rzoiius < now. injury, hurt < rtoceni. to 
ScSj " e ^RO- f 1 harmful to the health: lnJvnoi«/» rtai 
2 mo ratty injuriaoA: corrupting; urrwhoWwoma — SM «n 



-nox'muapy aov. — noxiousness n. 



_4Ue~tanEua^e spoken in Nubia ^ . , „ 

Nubian Cfeoert dtsort In NB Sudan, between the Nil* «\ the Red Sen 
ruj-bHej (noo'biU -b«\ -bal; tryoV-) aft IFr. nujiin < L n.ub/Wa < 
nu4*r«, tn oneself, marry < bwe *Kneitty-. to woo, marry > 
Gr nympfa, bride, nymph, Catch. snou ^ JP_^JL 1 a ™ n ( 2^f*gg 



said of a youne woman who aeema.T&atvre 2 a 
of a vr/iina woniiui — nwbmiy./J : • . ^. V. 

nu'bhloudTnoo'bo taa, nyrjo'.) ffoy.lLL rtuWorw, cloudy, forL m^i- 
. Ins < nuow, a cloud; ace nvanue | 1 doudy; minby; 2 obscure? 

inc'ofinitc j. .• 

nu-cGi-Cus (noo sefefl, nyon-) n..pL -cbITT (-T) [Modt < L itficcflo. 
dim. Of nwr (gon. nucfe), nut) BoL the central part of an ovule, 
contahring the embryo sac* eerier . . 
fUi-Cha. (noolc*. ny«h'.) nt Zooi -chao (.kfi) JME < ML-< At 
Tutkhjsr, dpinal marrow] 1 the nape of the neck 2 in inaccta. the 
back pert »< tho thorox — nr/ctiai Pol ' 
mj eaefir (ooVkle or, hyCO'-) any. 1 cut like or forralna a nuidcm 2of 
or relating to atomic nuclei (nvchw ene^y/ 3 of. characterlxBo: by, 
or opemted by the »»e of atomic enew.fnw^ wcapona/ 4 of, 
having, or involving nuclear weapons fnudcar **rfare;. 
ntfetesr bomb an atomic fcorob or a hydrogen bomb : 
nudear emulsion any of rnriflSua eneolslixfdphotoBTnpWc emulsioria 

for recordlnc the c^nmrteristk tracks of ionnring partieles 
nudear energy the energy released from an atom In nuckaT reac- 
Uoob nr hy radioactive decay: crip, the enercr relwacd in nuchmr 
ftanion or nuclear fusion m ' ' ' . ' > 

onuctosr tornlh/ a hruric social unit cona tatrng of parents anc\ tnenr 

ehildwm IhraiR in one household: cf . kxthhd£d faku,v " 
nuclear ftaslon the apHttlrur of the nuclei of atoms Into two »ag - 
nt, 4U t car; tan, eve; b. Ice; hAro. took, i&k *U ovts vp. 
lw. 9 for umtrwcttd ooweb, as a m ago, * ££J , &5 
(lafn); chin; eh as in aiute {ath'p^; mm, the; rj as kWj&W 
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vaporer/ variolous 



1476 



lure n«atinc A the air, as ta S mwt. 01" steam ft) any cloudy Or 
imperceptible exhalation, ftfl Shinier or noxiflUa fumes 2 the 
form of any substance which is teruauy a liquid 0 r a solid 3 n ) RO y 
tu&Mnnen japoftsed fgr use In ninchincry, mrdkni therapy, etc. b) a 
mixture of such a vaporized substance with air, a* the excJnaive 
™ auiotartiyo cylinder 4 (Now Rare] H nythir* in*d£ 
rtaoUeJ I « r worthless 5 [pi] (ArchekJ a) exhalation* rrn ro the rtdm- 

S^^^^SL^S 1 .?.™ 1 ^ W hypochondria or 

depreswd tpiM* (oftro with the) — 1 to'riae or psc* off in the 
form of vapor; evaporate 2 to r*ve off vapor 3 to induce in idle toll* 

t1FP m ( r Vfa ^ ^^J. * P L Lr *W (-«) or * 

|U, dun. or w/ynt. steamboat < Fx uopaur, abort for ontoiB a 

transportation on the canal* of Vonice ■ * - 

vo-porff3c(vfi*aririlr) <wSl VAPOROO? 1 
vajONngCvi^lnTf^ boattfel, bombastic etc. -w?. boastful nr 

extrnvnaarrt talk or bchavioT 

V 5STi?L < k* } ^ 1 ^ P 111 6f * y ? 3 lArrhmcl having, or 
inclined to haw, the vapor* in low spirits ? 

V L p !f »> "* -_i*«^-U'lng to ehoow into vapor, a**y 
hcabnaoraprayins^vpycrjl^eytioft/j. . . ^ 

v^pcr-fcfer Htar) ff, a device fat vaporixln* liquid*: specif.; a) an 
a^izer cap. one rbr creating aiaam otVap<Hsir* merWixl [Iquid 
ior medlcmal puipows a) a jet in a. carburetor . ■ . 

*S52I.i £ IS"**' £ alow H ? f *»* flow or liquid furi to -an 
nterJ^J^nrnburtJon ^mc, caused by excuse heal which vepor- 
ires roal in the fuel line* fool pump, etc, «•« , 

V t£S^4 , i1{ ,a Jr W " } *,* lfc"P*wri-p9lnm off of forming 

SSWS^ °f. V») fl*W*I. unsubstantial, fanciful, etc. 

(tald of thinga, ideas, etcj b) jpyen to eueb id«*s or talk — va'bor. 

oosjly «xV. — va'por oua^osa «• vatxsros'ity (-dot ftVa'tt) n. 
V ^!^ WO jkp*?™ « W^^fbrTum with talk 

or eolld form: also called vapor tension 
vapor trsff contrail 
vaporV fva'per t) actf. VAj*o«ova 
va pour (-pari n\, vf. flrtf.. etc «x o/ vapor. . 

yar abbrw. 1 Tirrintio 2 9ariantf» vo 
VAB vtauaWMCTaHraojo) range 
, *VHjna (vrr£) n." JSp A Port lit, rod, .tick £ L> forked polo < oarwr. 
bentf see v>ciu*ft5j tin Rnd o^s&lfATnaftcaVanoW iSt 

of hnenr rooaaura, varying bom Shoot 31 to di^inchca 2 an old 
Texas tirut of Imaar TDeaMins equal to «J.33 inchm (84^7 centlmts 
tnrB) 3 a rjnit of arto, tba square vam - ' 

Varo-nataT (TOrffi/o asO city in utter PradttOt.NS Ia<£&* oi the 



l yariatioa 4 vBrioty, 5 various 



Ganges: nop.' 7&4«00O 

^JSJ^^&^Jl^f' " ^^ber.of a; 3cdn<rrhavia!) ^ 
\ "ttrtdin i RuaaiD n the $thcant. nod. onder Rurik/fi*und5dths first 
KUKrion dynafltT 

Vtfrjf|we (vflf-a a IteL voK-J [ME < tor < L ioKot^J' *"apt 

Of likely to changn tyr — »— »■*- ' ^ -- <*■ - - 

in*, etc. 2 that can b< 

in sncne *ay fromtho _ .... . r .__ „ M .„ t(V vaiul . 

~ n ' 1 »^1n« chcmgeoW<? cap, a quality or quantity that vnrie* oi 
may vary 2 a Rrnfynjt wind" 3 AalHii. eAori for v A i%r able ■ star 4 
Maift., FA>itc9 a) ■ part of a rrujAcirtatpc^' e^raaoon that may 
assume ony value in t apccifw, related let of v«[u€b fr) a aymhol for 
^ h ,?.^i5 P ^T d *°.«**3TAN* ^vor^blFRry or vo^fbta-rreaii 
n, — ■varrHjjWy sov, ; 

vaifiabie (Imerosl) ratt an interest rate-that variaa in telntion to 
^tfecwationa m the market ratcn of intojeat, aa over the time period 

.of o wan or mortgage * 
vjftebK rate-mbr^gago ft raortga"^ involvir^ o l«m wWi a viinbte 

uitercat rata over the pnriod of &e loan 
V9r19Dra Star a aUr wfafte bTighfnew varied from time to time* as the 

rcsuJt of causes opcratmp outside the earth's atmbspberc: naa Cmj»m. 

HAD (VARIABLE). R^LtHAB VABIAftLRS " ^ ' - 



ctea, or from aoma^tandard or type 2 f Archaic] variable chan te 
^rr™ 7 ^* *?* D, ^™ t ' to " different ipefline of thTaSS 
u^S ?^ cni 7"sicm of s tale, myth, or nteraVp»4are el^ 

Va St5!f "* "VARIANT 2 VARIABLE (n. 1) 3 rSSTvab,! rn . 

1 o) tha act, fact, or process of varying: chan^ iiSS^ffS!} 

from nn a^med oUndard 6) the Hc^ree or extent of such din™ o 
OECUNATroN (wnse 31 3 a thibg thatjs somewhat diSrTmT, 2 
-nothst of thn pams fend 4 iUtrtn, a SJn^TK „ r JJ SKj 
the mean motion err prbll of a planat, eatellita. ate. fil£«i" "25 



ft \ 17 of * P ,an «*i eatelUta, etc, 5 Ballet m Lb2 

dance 6 Btot <t) a deviation from the Q5Ual or wtX ' ^ 
jtructure or form 6) an o^niam ahoVin* wb dJvtJSon T^ctA 

S^STVair 1 ^"fc*"* 0T t WtJItities chan« rel«Uv e to? 
another 8 Afu«c the »ap«t tkm of it. tS*™- „r JS JlJ 0 _! 



oafferenea; dlverrencc; discrepancy 3 offirial pennteajon to bypa99 
reeulattonr, apocif, permission to make n<meonfo*min* use of 2oned 

ttandard <v ixpseted coata B Law a lack of ajrrcement between two 
parts of a tngnl proceediM which should aa rjotafaan ^ stnte'- 
ment and the evtdericr offered In .support of ft 7 PhysticJCheik tha 
purober of degreea of freadpea of a ayatomiaee phabb iuilk B StatU- 
th» cqvareof the rtaodard devtetiob -at variance not in agree- 
ment Or acenrd; confllctinj 
v^arfl arit {-apO *o% ^OFr < L uonW. aeo prec j 1 vaxyimr: oiner- 
. eht «p.. different V name way from others of the S^kmd w 



Af^ic the ration 0 f ~«5Se-^ raaaWsiH 

rhRncea or cmbalHshmeata in hannorr^ rrnJiC ITSL ^ ^ 

varf.ce?a (var-e sel'al a. [ModL, dim. of variola ace varjoui> 
cHrcKBNPox ^varpceKmkr {*fi&\ adk wow » 
"PSltftJt* 9 v V i U ^^.UJioSL varicella (dfm of varbt) 
43S^ m " rked ^ A Bh, " tt or Indistinct ridjcea; said of carSS 

varff-'caa (vayo aea') n. pi var« 

varuleo- ;(Vnr*B kO) |< L rani, varoc) cOmOuiinc form an cnlarW 
J^^blood * brmph vessel eap, a vein fvari^^jSS^^i 

V ??t5^ ir 1 ' 8 k * 1 a varieoas condition of 

the veins of the epcrrnatto cord m the scrotum 01 

^SSfS^T * ^'^y 0 «*Ta wrri^. varied * ool. 
fttaBD 1 Of several or many oofora 

1 ttbw>rmslJy andlrremibrly awoPen or dikW A-aW«v 
reroitmj from vaiiCooc voms [uancoB* u\z9X] ' 

V *~r5ZZ-ti£? k ^ flU> t M ^ ! varkiCo)- & ■oars I a varicose 
condition Of tbe veins 

^i£s°vAar5 ( " M8 '° W> * 1 * he c,5Bditi0,1 of ^ricose 2 pi 
varjl|COjj^y (-fc£a molO, r^-mtes, [ vaiuco- * -tomt j the ao^pjcal 

varted (vey«d\ mr'O T of dirmrerrt kinda; various 2 showuv 
u ?iteSL?°^v vll ^ t, *L? changed: oitsYcl^va?^^^ 
varp cttfltO (vcr'e a est;, var'.) vf. -fiarW. -paling [Hjvaticgniu!, 
pP'°f"°:«^-'< tfffnw: sdo vary J 1 to make Varied in appearance 

ffl SLi ^n^t cXn. rn spots, 

va^^clwJfifid hnving; variety in character, form, etc.; 

VBrtf^rja^pr* (vor'B' « gTsbsn, vaxM 'i 1 a variegaiii^ of being 
variegated 2 dtversity or variety In charocter or appearance} eoeetf.. 
vnriBdicoJoratjon ; 
JSSSLlT^ L r J ^Oaapnn»nwhovarieii . • 
va rt-eff al jva ri'a tap «« 1 oC cocoerted with; or eWatarfaihe • 
^rtcty 2 coiiBtlftrtintf o distinct variety; npontf.- destgnaUne a f*ie 
Umt t^rfl th^ rwna-oithe variety of mi T^'woicrJ tt b'macW ^ 
-n.a varietal wine — varfojtaHy adv. 

Va-fi-^Tyfva rfa ta) n., pi. tea iFr sorfe^ < L oon'sto | ' t the state 
or qua^ty of hrrfn S various or vnricd; absence of monotony or saras- 
"f 3 " f * dliwreirt ferm of some thin;, concStiori;- or quality:' sartj 
Kind fparzetm of cloth/ 3 a number of dlfftront thlfiM Choustit uf 
'!P953?.*5 CoUsctjon of varied things /a imr^otitam^'in th* SlUc/ 

>4 TChjefly Brit, etcl short ior vAWitn ai«m « o) Biol looaaly a 
noap havInK cr^arncteriatlcs of ita own within a species or subspe* 
cles; subdiviaian of a speclea 6) J3ot a variant forbi«pf wild nlan(4 
that hn^bsen rocojtniaad q 9 « true' taxoa rsrdrin* betow Bvbspcrits, 
even though it may pave been brought -ander roltivatton: e.C4 cab- 
hsgc (flpomco otirttcca vnr. .capirnto) c) ZooV any*'of ■ aroup of 
widehf separated vnrianta within a tatgfc rnterbreedmsr population 
— stf. df ot to a variety ahow • ■. . • ■ v*: ■. . 

variety frvaat tnent other than, fleah; epecif^ any cf> tha- edible orfsnv. 

.'■an the liver, yddneva, heart, Ote. ■■> 1 

variety afiow a ahow, as on television or in « nightclob, msde up of 

■ ttifferentkinoS of acts, as coernVs skita.. sonjrs, daricciw etc S« el» 

. vAUDKvnxa 

tirvarlety store a rstdll atarc that idU a Wide variety of nfctively 

^sH and inwpcbaivn itaros •» . 

VftrJ fofTn (voTs fOrny.-vaA) mOL varied ih form; haviiui vanoua 

.* •' . 

vaifflo-cotip-ler (vert 0 kucrtwr, var-.l n. f vaiwo<us> t ^Sy ? 
radio -frequency transformer consisting of « dtovabh; toll wOBD* a 
fixed coll , . , 

va-ftjo-la (vs rl'a la) it, [Modi/ < MI* apa«*ule, j^ alterotf^aW 
on L vartus, various, mottled: see varcv) < U oapUt ^^!*tP£SSIt 
eee varjx J any of a btoup of virus dJasasra character*!* OfV^" 1 
eruptions, includme smaDpax, cpwpo*, sod borsepox- • " • . 
W-rJb : lar(.lax>a^ variolous /•^>: , ,JL'j,2*wi«a. 
varTroic (vptT of) a [Fr < Mt ncr^.-.Me'vUto^J^ P 
depression, as on some -parti of an "bisect 2-«*7'« 
sphnrules in variollte 



Jression, as on somc-parbi 
. mules in variollte \ ; ^^-i^ -bfcoca 

varfo-nte (.{ 9 \n') ri [C3«r oariolU < ML wjrtJjgt^^ 

pitted surface J a biaaltic or andcflite roC« In ^^^rS^Tr^ 
^offcW^ameinbeu^eii r ' !^^.W«Sr>* 

-oio I a mUd Ibrm of variola: occurring ;fn* t*r" r ZS35^:»+j: 
previous attack or who has bem-yacrfnatsffj; ^ J* fn 
VflTto-tooa <va rl's be) a# IMoo^ri^ ; 
variola, orimalrpox - ■ ■ ^ ^ 
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